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MEANS  OF  DEFENSE  FROM  PRODOCTlON  NOISE. 


A.  S.  Palashevskaya. 


Page  2. 

Xn  paaphlet  is  detecained  the  local  and  coanon/geneca 1/total 
effect  of  noise  on  the  hoaan  organise,  is  given  the  concept  of 
''threshold  of  audibility",  "pain  threshold",  a logical- hygienic 
boundary  of  auditory  perceptions,  and  also  are  given  the  aaxinua 
peraissible  noras  of  the  peak  values  of  noise  for  different 
frequencies  in  production  locations  and  design  bureau. 

Special  attention  is  devoted  to  the  description  of 
organizational,  technical,  health  and  hygiene  aeasures  anl  aeans  of 
collective  and  individual  protection,  which  lower  the  haraful  effect 
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of  the  different  production  noise  sources  on  the  husan  organism. 

Paaphlet  is  intended  for  the  wide  circle  of  the  technical 
engineering  workers  of  enterprises. 

page  3. 

PREFACE . 

The  level  of  production  noise  is  one  of  the  aost  iwportant 
indices  of  the  standard  of  production. 


However,  frequently  to  a reduction  in  the  production  noise  in 
nuaber  of  the  branches  of  the  industry  of  proper  attention  it  is  not 
given.  Mechanical  engineers  insufficiently  utilize  in  the 
constructions  of  aachines  new  natural  and  artificial  nonsonorous 
aaterials,  the  noiseless  energy  sources  and  other  aeans,  which  are 

j 

found  in  the  order  of  cooteaporary  science  and  engineering.  As  a \ 

I 

result  the  aechanisas  becoae  theaselves  the  sources  of  the  eaergence  | 

of  the  high-frequency  production  noise  which,  acting  on  the  organisn  | 

■i 

of  worker,  are  caused  occupational  diseases. 


To  fight  with  production  noise  pay  great  attention  aany  medical 
in St it utions. 
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In  the  institute  of  the  hygiene  of  work  and  occupational 
diseases  of  the  Acadeay  of  aedical  sciences  of  the  USSR,  is  carried 
out  coaposite  research  on  the  physical  nature  of  production  noise  and 
acoustic  laws,  which  explain  the  physiological  and  psychological 
effect  of  noise  on  the  huaan  organise.  Are  reweal/detected  and  are 
studied  the  basic  reasons  for  the  noise  foraation  of  separate 
aggregate/units  in  production,  is  deteraiqed  conaunication/connection 
of  the  audio  frequencies  of  the  production  spectrum  with  technical 
reeisons,  are  derel op/processed  aeasures  for  the  elimination  of  the 
reasons  for  sound  formation  and  propagation  of  eaission/radiation. 


On  the  basis  of  the  data  of  physiological  investigations  of  the 
safety  of  acoustic  perception,  the  institute  produces  the  estimation 
of  effectiveness  of  the  utilized  in  industry  and  newly 
developed/ processed  attachaents  for  the  protection  of  the 

organ/controls  of  audition,  and  also  are  estimated  the  results  of  the  | 

execution  of  different  technical  and  sanitation  aeasures.  i 

i 

Large  work  on  research  on  the  physiology  of  auditory 
organ/control  fulfilled  the  blade  of  eyc/ear,  throat  and  nose,  led  by  ! 

Prof.  7.  I.  Voyachek  (ailitary  aedical  academy) , which  determined  1 

role  and  the  valua  of  the  ccaaon/general/total  auditory-perception  1 
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function  of  ocganisa.  air  and  bone  condaction  of  auditory  perception, 
and  also  the  cole  of  diffuse  ability  and  electrical  phenonena, 
occnccing  with  sonic  perception. 

Page  4. 

locks  on  fight  with  production  noise  are  carried  out  also  in  the 
scientific  research  institute  in  honor  gf  Erisnan,  in  the  physical 
institute  of  the  AS  OSSB,  the  institutes  of  industrial  safety 
neasures  TTsSPcrs  [All-'Union  Central  Trade-Onion  Council] 

and  its  branches. 

In  the  Leningrad  institute  of  industrial  safety  neasures  (LIOT) 
are  designed  the  instrunents  for  level  neasurenent  of  noise  and  its 
analysis  under  production  conditions,  ace  developed  effective 
organizational  and  technical  reconaendations  regarding  fight  with 
production  noise,  and  also  "tine/tenporary  sanitary  norms  and  rules 
on  the  linitation  of  noise  in  production". 

The  acadeny  of  architecture  of  the  OSSB  and  the  acadany  of 
nunicipal  services  solve  the  problea  of  the  rational  acoustics  of  the 
special-purpose  buildings,  and  also  work  on  the  projects  of  the 
reconstruction  of  habitable  and  Industrial  buildings  for  the 
tar get/pur pose  of  an  increase  in  thea  vibration-  soundproofing. 


I 
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But  the  separate  branches  of  nachine-building  continue  to  pour 
as  before  into  production  the  flows  of  the  nechanisns,  which  are 
intense  noise  sources- 


This  position  it  is  not  possible  to  consider  nornal. 


The  future  of  nachine- building  - these  are  the  noiseless  or 
low-noise  nechanisns«  which  elininate  the  harnful  effect  of  noise  on 
nan. 


Page  S„ 

INTRODUCTION. 


The  disturbaace/perturbation  of  the  atnosphere  in  nature  occurs 
as  a result  of  a change  in  its  tenperature,  heating  either  the 
coolings««  which  is  acconpanieu  by  the  wowenent  of  the  masses  of  air, 
or  as  speaking,  in  the  appearance  of  the  wind.  Depending  cn  the 
anount  of  the  perturbation  inpetus,  of  the  lasses  of  air  can  be 
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soundless  and  inpecceptlble,  if  the  length  of  its  wave  is  great,  but 
can  be  converted  into  the  wind,  the  stocaw  hurricane,  cyclone  with 
electrical  discharges  and  the  unrolling/teelings  of  thunder,  with 
rain  or  cloudbursts  or  the  snow  blizzards  and  other  known  to  us 
atnospheric  phenoaena. 

The  perception  of  these  ataospheric  changes  is  received  by  us 
through  sense  organs.  In  particular  clearly  we  distinguish  the 
initial  and  final  stages  of  separate  phenoaena,  transitions  frow  one 
phase  to  the  next. 

Sound  transaission  is  connected  also  with  for mat ion/e ducat ion  in 
the  ataosphere  of  the  air  waves  which  transfer  sound  from  its  source 
to  the  auditory  organ/control  of  nan  to  eye/ear. 


The  sounds,  which  exceed  the  loudness  level  of  normal  human 
speech  (shout,  coaaand/crew,  collapse  in  nountains,  waterfall,  storm, 
etc.), I affect  the  central  nervous  systea  of  aan,  causing  the 
appropriate  conditioned  reflex. 

The  noise  of  conteaporary  production  generally  considerably 
exceeds  the  loudness  level  of  huaan  voice,  and  by  separate 
productions  it  exceeds  even  the  boundaries  of  the  physiological 
abilities  of  the  organ/control  of  audition,  leading  to  its  depletion. 
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to  regeneration  and  even  ossif ication,  but  in  certain  cases  foe  its 
instantaneous  destruction*  i.e.*  for  final  hearing  loss. 

However*  noise  exerts  harnful  effect  not  only  on  the 
organ/control  of  audition*  but  also  on  entire  faunan  organisn.  People, 
working  under  conditions  of  large  production  noise,  usually  complain 
to  rapid  fatigability*  a headache*  a reduction  in  the  productivity, 
an  involuntary  increase  of  the  reject  in  work.  Practice  shows  that 
si Bultaneo usly  with  the  advent  of  syaptons  enunerated  above  occurs  a 
series;  of  functional  changes  fron  the  internal  organ/controls  of  the 
■an:  cardiovascular,  digestive  and  other  systems  and  the 
organ/controls*  it  would  seea*  not  having  direct/straight  relation  to 
the  organ/controls  of  audition. 

Page  6. 

Is  explained  this  by  the  destructive  effect  of  production  noise 
on  cerebral  cortex  - the  central  organ/control  of  nervous  system, 
which  is  higher  leader  and  the  distributor  of  all  functions  of  the 
huaan  organise. 

This  circuastance  causes  and  especially  eaphasizes  entire 
iaportance  and  the  seriousness  of  fight  with  production  noise. 


This  phenoBenon  to  nore  easily  present  on  any  system  of  small 
■ass  and  large  elasticity:  tuning  fork,  the  rule,  stopped  up  into 
jaws,  to  the  stretched  string,  which  under  the  effect  of 
jerk/inpulse,  shock  or  another  perturbing  force,  as  a result  of  its 
elasticity  long  tine  continue  to  acconplish  the  so-called  natural  or 
free  oscillations. 

Equal  in  aagnitude  perturbing  forces  are  caused  in  the  body  of 
the  fluctuation  of  the  deternined  force  and  frequency.  With  an 
increase  in  the  perturbing  force,  increases  the  intensity  of 
oscillations. 


1 

J 
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2 3. 

Equal  in  nagaitude  perturbing  forces  are  caused  in  the  body  of 
the  fluctuation  of  the  deternined  force  and  frequency.  Hith  an 
increase  in  the  perturbing  force,  increases  the  intensity  of 
oscillations. 

An  increase  in  the  nass  of  substance  or  a decrease  in  the 
elasticity  of  system  reduces  natural  frequency  and,  on  the  contrary, 
vith  a decrease  in  the  nass  and  an  increase  in  the  elasticity 
frequency  groN/rises. 

The  three-dinensional/space  propagation  of  acoustic  waves  in  the 
atnosphere  depends  on  the  ratio  of  the  size/dimensions  of  emitter  to 
wavelength.  The  enission/radiation  of  aaterial  fluctuations  by  the 
source  of  small  in  comparison  with  the  wavelength  of  size/ dimension 
occurs  in  the  fora  of  spherical  or  spherical  waves. 

The  oscillatory  motions  of  the  plate,  stopped  up  into  jaws  and 
given  into  action  by  free  play  to  one  side,  create  the  directed  air 
waves,  exiting/waste  from  its  oscillating  edge  in  the  fora  of  sector 
or  hemispheres.  The  sound  of  large  intensity  with  the  shortest 
wavelength  is  headed  by  the  narrow  bean,  called  plane  wave. 
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Acoustic  wave  is  foreed  under  conditions  of  the  air  nedium  with 
pressure  in  one  ataosphere. 

In  all  cases  air  wave  consists  of  two  periodic  layers:  the 
condensed  under  effect  of  pressure,  caused  by  oscillatory  notion,  and 
rarefied. 

The  graphically  oscillatory  notion  of  air  wave  is  depicted  in 
the  fora  of  the  sinusoid  on  which  it  is  possible  to  deternine  the 
basic  physical  paraneters  of  wave  (Fig.  1} . 

The  anplituda  of  oscillation  is  greatest  of  deviation  from 
quiescent  point.  The  anplitude  of  oscillation  is  neasured  in 
ailliaeters  and  indicates  the  greatest  increase  of  air  pressure  Ap, 
of  the  energent  under  action  nechanical  inpulse. 

Page  7. 

Air  pressure  Ap  is  a difference  between  the  actual  pressure  of 
acoustic  wave  p and  the  atnospheric  pressure  p. 

The  unit  of  the  neasurenent  of  sound  pressure  bar  is  equal 
approxinately  to  one  nillionth  of  atnospheric  pressure  or  pressures 
in  1 dynes  on  1 cnx  of  surface. 


PiGE  11 


Graphic  sound  pressure  tp  is  equal  to  aaplitude  a,  and  therefore 
it  they  frequently  call  the  aaplitude  of  sound  pressure. 


Havelength  Ir  - the  distance  between  two  syaaetrically 
arranqed/located  points  of  the  adjacent  acoustic  waves,  which  nade 
one  coaplete  cycle. 

Period  T ~ tine  for  which  was  nade  one  coaplete  cycle  of 
oscillation/vibration. 

Frequency  of  acoustic  wave  > a quantity  of  periods,  which  were 
repeated  for  one  second. 

Unit  of  the  aeasurenent  of  frequency  - hertz  (Hz).  Hertz  is 
equal  to  one  oscillation/vibration  per  second. 


The  oscillations  of  the  air  wave,  which  are  repeated  per  second 
are  not  less  than  16  and  not  aore  than  20y000  tiaes,  they  transfer  the 
sound  of  the  vibrating  body,  which  recovers  by  the  organ/control  of 
the  audition  of  nan.  This  range  of  the  oscillations  of  air  wave  he  is 
called  audio-frequency  range,  and  air  wave  by  acoustic  wave. 
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A quantity  of  oscillations  deternines  the  tone  of  sound. 

If  the  reverberating  body  acconplishes  not  aore  than  100 
oscillations  per  second,  sound  is  obtained  low  (anechoic)  . with  an 
Increase  in  the  nunbec  of  oscillations,  the  sound  acquires  higher 
(whistling)  tone. 

Intensity  or  sound  intensity  in  the  source  of  its 
fornation/education  depends  on  the  nass  of  the  reverberating  body  and 
spread/scope,  which  arose  in  it  under  the  effect  of  shoct  or  another 
stieulating  effort/force. 

Intensity  - concept  physical,  that  gives  estination  of  sound 
intensity  according  to  energy  content  which  will  bear  the  air  or 
acoustic  wave. 

As  the  unit  of  intensity,  neasurenent  is  accepted  quantity  of 
the  ergs  of  energy,  elapsing  1 s through  1 ca^  of  the  surface, 
perpendicular  to  the  direction  of  sound.  Intensity  is  measured  in 
erg/cn*/s,  dyc/cn*  or  in  W/ci*- 
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Fig.  1.  foraatioD  of  oscillatory  aotion  aod  its  parameters,  a is 
aaplitnde  of  the  oscillation  of  acoustic  wave,  Ap  - the  aaplitude  of 
sound  pressure*  T - the  period  of  oscillation*  1 - wavelength. 

Page  8. 

Theoretically  the  notion  of  acoustic  wave  is  infinite*  but 
practical  its  energy  is  expend/consuaed  on  the  overconing  of  the 
internal  friction  of  particles  and  air  resistance*  to  acoustic 
radiation  it  is  converted  into  heat.  With  the  reaoval/distance  of 
acoustic  wave  from  sound  sources*  increases  its  acoustic  field*  but 
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siaaltaneo uslj  decreases  its  energy. 

The  intensity  of  acoustic  wavs  decreases  inversely  proportional 
to  the  square  of  distance  fron  source,  i.e.,  with  an  increase  in  the 
distance  double,  triple,  four  tines  sound  intensity  decreases 
respectively  four,  nine,  sixteen  tines. 


Rith  very  short  waves  sound,  possessing  the  highest  energy,  it 
is  spread  by  the  alnost  nondivergent  sonic  ray/bean,  retaining  energy 
in  the  center  of  bean.  For  this  reason  high  sounds  are  well  audible 
Mily  against  enitter,  on  the  side  fron  enitter  their  audibility  is 
insignificant. 

The  length  of  acoustic  wave  is  a value  that  depends  on 
frequency.  Than  is  sore  frequency,  those  is  shorter  wavelength.  With 
the  snallest  nunber  of  oscillations,  the  iength  of  air  wave  has 
naxinun  value  (Table  1}  . 

Therefore  higfa-frequencys  sound  they  are  called  short-wave,  and 
low-frequencys  sound  - long-wave. 


Sound  is  spread  through  all  bodies  - solid,  liquid  or  gaseous, 
but  at  different  rate. 
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The  velocity  of  propagatioe  of  acoustic  wave  or  the  vibrational 
speed  of  the  particle  action  of  t^ls  aedina  Is  called  the  speed  of 
sound  V.  It  depends  on  the  aodule/aodulus  of  elasticity  and  density 
of  aedlua  c and  does  not  depend  on  Intensity  or  frequency  sound 
source. 


For  each  this  aedlua  (by  gaseous,  liquid  or  solid)  under 
identical  conditions  the  speed  of  sound  is  constant  value.  The 
velocity  of  propagation  of  acoustic  wave  in  the  different  aedia  with 
t ~ 0*C  is  represented  in  Table  2. 

The  vibrational  speed  of  aoveaent  of  the  particles  of  air  or 
aqother  gaseous  or  liquid  aedlua  is  aeasured  in  aeters  per  second. 

During  a change  in  the  ataospheric  pressure,  the  speed  of  sound 
does  not  change,  since  siaultaneously  and  proportionally  is  changed 
the  density  of  the  aedina. 


Mith  an  increase  in  the  teaperature,  the  speed  of  sound 
increases,  since  air  density  decreases  and  the  speed  of  the  notion  of 

its  particles  grow/rises.  \ 

j 


T 


V, 
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V i^MacTOTS 

^ B 2f| 

50 

100 

200 

300 

500 

1000 

2000 

3000 

5000 

10000 

i\ 

804- 

>,  HU  (/=20‘>C) 

® CM 

680 

340 

170 

113 

68 

34 

17 

11.3 

6.8 

3.4 

Key:  (I)*  Preguency  in  Hz.  (2).  Wavelength  (t  ^ 20oc)  in  =n. 


Page  9. 

The  product  of  the  density  of  nediun  c by  the  speed  of 
propagation  of  sound  v calls  the  specific  acoustical  resistance  of 
the  nediun. 

The  unit  of  the  neasurenent  of  the  specific  acoustical 
resistance  of  accoustic  ohn  is  expressed  jin  g/cn^/s.  In  Table  3 shovn 
acoustical  resistance  of  the  different  aedia. 


Specific  acoustic  resistance  as  index  of  density  deternines  the 
sound- insu lating  properties  of  aaterials. 


Voise  and  sone  of  its  lavs.  | 


# . « 
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Sound  (or  the  sounds*  forned  by  the  peciodic  sinusoidal 
oscillations  of  the  reverberating  regular  body*  for  example  tuning 
fork)  is  received  by  eye/ear  as  idle  tiee  or  the  so-called  musical 
sound*  the  tone. 

Pitch  of  tone  is  deterained  by  the  frequency  of  sound. 


Table  2. 
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CTpaHCHHfl  3ByKa  V 
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(.k^PesHHa 

0.92 

54 

^^'\\BoiiaoK  b HecacaTOM  BHje 

0.6 

530 

(^%)npo<5Ka 

0,24 

500 

If^'iriecoK 

1.6 

2000 
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3600 

Ij'^FpaHHT 
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3900 

Vl^BHHeU 

11.3 

1322 

yi’i^Ciaab 

7.8 

5000 

^lUy^teKao 

3.0 

5200 

Key:  (1).  Hediua.  (2).  Density  c g/ca*.  (3).  Speed  of  propagation  of 
sound  V a/s.  (4).  Air.  (5).  Fresh  water.  (6).  Bubber.  (7).  Pelt  in 
uacoapressed  fora.  (8).  Plug.  (9).  Seed.  (10).  Brick.  (11).  Granite. 
(12).  Lead.  (13).  Steel.  (14).  Glass. 
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Coni^TMBaeHHe 

ConpoTHW^HHe 

Cpejia 

B aKycTMqecKHx 
OMax 

Cpeaa 

B aK/CTMqeCKMX 
OMax 

i ^Boajiyx 

43 

ripotfKa 

120000 

BoAopoA 

11 

i ‘^PesMHa 

5 000 

0\BoAa 

150000 

I^BoHaok  b HeoKa- 

32000 

(^)CTeKAO 

1200  000 

TOM  Biiae 

(il\CTaab 

3900  000 

r'’lKHpriH>j 

647  000 

KilecoK 

320  000 

Kay:  Cl)*  Hediaa.  (2).  Besistaace  in  acoustic  ohas.  (3).  Air.  (4). 
Plug.  (5).  Hydrogan.  (6).  Rubber.  (7).  later.  (8).  Pelt  in 
uncoapressed  fora.  (9).  Glass.  (10).  Brick.  (11).  Steel.  (12).  sand. 
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The  which  surround  us  reverberating  real  object/subjects 
accoaplish  coaplex  oscillations.  For  exaaple,  in  string  or  plate  with 
shock,  besides  basic  oscillation  in  the  place  of  application  of  force 
on  the  adjacent  and  aore  reaoved  sections  also  arise  waves,  but  the 
aore  high  frequency  which  are  superiaposed  on  basic  oscillations, 
they  interact  with  then. 


The  fundanental  tone  is  always  accoapanied  by  a series  of  other 
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tones  which  are  called  overtones,  i.e. , by  higher  tones. 

fare/clean  sound  to  obtain  is  very  difficulty 

If  frequencies  of  overtones  are  nultiple  to  fundaaental 
frequency,  then  such  overtones  call  lusical  or  haraonic  tones.  They 
paint  coaplez  tone  and  they  give  to  it  the  so-called  "velvety” 
tiabre. 

during  the  coaplex  oscillations  of  bodies,  appear  also  aany 
nonharaonic,  not  aultiple  to  the  fundaaental  tone,  overtones.  If  they 
considerably  differ  in  height/altitude  froa  the  fundaaental  tone, 
then  sound  acquires  sharp  "aetallic”  tiabre. 

The  irregular  coabination  of  the  coaplez  tones,  which 
siaultaaeously  proceed  froa  working  instruaents,  the  colliding  metal, 
nachine  tools  or  aechanisas,  he  is  called  production  noise. 

In  physical  concept  production  noise  is  the  coaplex  tone, 
consisting  of  the  large  nuaber  of  sounds  of  siaple  tones  and 
overtones  of  different  height/altitude,  force  and  direction.  Between 
their  paraaeters  - by  frequency,  by  the  aaplitude  of  sound  pressure, 
by  intensity  - there  is  no  any  coaaunicat ion/connection,  but  all  the 
oscillations  as  a whole  bear  irregular  and  unstable  character. 
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Conteaporacy  production  consists  of  a whole  series  of  the 
conplex  processes*  fulfilled  with  the  aid  of  nachine  tools*  aachines 
and  other  nechanisns  whose  work  is  acconpanied  by  the  intense 
production  noise. 

For  reasons  for  energence*  they  distinguish: 

a)  the  inpact  noise*  which  appears  during  the  execution  of 
inpact  technological  processes  (in  forging*  forging*  the 
straightening  of  netallic  sheets*  tinsnitbing  works*  riveting*  the 
work  of  knockout  nachine  tools*  weaving  and  shoe  machines*  of 
tunbling  barrels*  etc.); 

b)  the  nechanical  noise*  which  appears  as  a result  of  friction 
of  node/units  and  parts  of  nechanisns  at  idle  and  working  course  (in 
catching  of  toothed  wheelss*  in  the  work  of  can/catch/jaws*  valves, 
crank  gears*  etc.)  * and  also  with  the  nalfunctions  of  nechanisins*  as 
a result  of  eccentricity*  internal  slants*  the  Inaccuracies  of 
assenbly  or  wear  of  parts  (here  enter  cutting  forces,  torsional 
oscillations*  the  clank  of  netallic  parts*  naterials  and  articles) ; 

c)  the  aerodynanic  or  hydraulic  noise*  which  appears  at  high 


JL. 
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speeds  of  the  flow  of  air  or  liquid*  with  abrupt  changes  in  the 
direction  (flow  about  the  blade/wanes,  on  edges*  with  rotations  or 
the  owercooing  of  any  obstructions)*  during  pressure  change  (during 
conpression*  expansion*  with  explosive- for nation/educat ion  * during  a 
change  in  teaperature*  etc.). 

Page  11. 


Any  noise  or  coaplex  sound  can  be  decoaposed  and  presented 
graphically  in  the  fora  of  its  coaponent  siaple  sounds  with  the 
indication  of  frequency  and  intensities  of  each  of  then. 

The  graphic  representation  of  the  coaposition  of  production 
noise  he  is  called  noise  spectrua. 

Noise  spectrua  aakes  it  possible  to  judge  the  character  of  sound 
source  and  its  frequency  coaposition*  to  deteraine  the  most  harmful 
sounds  and  their  localization  helps  to  solve  the  question  concerning 
the  aeasures  of  fight. 

Any  noise  has  its*  characteristic  for  it  spectrua.  The  noise 
spectrua  of  forging  shop  will  differ  froa  the  noise  of  machine  shop, 
and  the  noise  of  coapressor  differ  froa  noise  and  smithy  and  machine 


The  acoustic  waves,  which  proceed  froa  different  sources,  but  | 

unidirectional  and  which  coincide  in  their  phases,  they  are  | 

I 

suanarized;  having  accurately  opposite  direction,  with  identical 
intensity  and  the  aaplitude  when  the  apex/vertex  of  sinusoid 
coincides  with  the  deepening  of  another  phase,  they  are  liquidated; 
those  who  are  converging  at  an  angle  or  not  cophasal  affect  each 
other,  they  store/added  up  partially,  as  algebraically,  and  ''mask'' 
coaaon/general/total  background  noise.  This  phenomenon  ha  is  called 
interference  (fig.  2). 


coaaon/general/total  noise  level  fee  aany  sources  only 
insignificantly  differs  from  the  highest  its  coaponents,  but 
sonetines  it  is  less  them  precisely  on  the  strength  of  tha  resultant 
action  of  interference. 

Hith  two  the  noise  sources  of  the  equal  to  intensity, 
coaaon/general/total  noise  level  increases  (Table  4)  . 


Vith  reaoval/distance  froa  sources,  the  noise  is 
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attenuate/weakeoel . 

fihenv  in  the  large  location,  serecal  identical  sources  of  noise 
ace  present,  near  each  of  then,  predoainates  its  inherent  noise. 


I 


i I 


Fig.  2.  laterfereoce  of  sound  (algebraic  addition),  k,  B— curved  of 

sound  vibrations,  C-'the  resulting  curve.  ^ 


Table  4. 
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Key:  (1).  Difference  in  dB.  (2).  Addition  to  the  level  of  one  source 
in  dB.  (3)  . Virtually  it  is  possible  not  to  take  into  consideration. 
(4).  Sound  is  Basked. 
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Acoustic  waves,  as  light,  can  be  scattered  in  the  environment. 
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The  acoustic  waves,  which  appear  indoor,  which  has  four  walls, 
ceiling  and  sez/£loor,  achieving  the  enclosing  construction,  they  can 
be  reflected  fron  its  surface  partially  or  conpletely  (Pig.  3),  to  be 
refracted  during  transition  of  one  nediun  to  another,  to  be  absorbed 
by  the  new  nediuu  or  to  penetrate  through  it,  and  also  to  affect  the 
elastic  systen  as  nechanical  inpulse,  to  transfer  by  it  its  energy  - 
to  be  for  it  perturbing  force  and  to  becone  the  reason  for  the 
energence  of  new  nechanical  or  acoustic  elastic  waves  (Fig>  '*)  • 

Encountering  in  way  barrier/obstacle,  acoustic  wave  is  reflected 
at  an  angle,  egual  to  the  angle  of  its  incidence/drop  and  which  lies 
at  one  with  it  plane.  Sonic  ray/beaas  after  the  first  reflection  are 
distributed  on  entire  location,  then  they  are  reflected  again,  they 
are  accunulated  in  the  point,  synnetrical  with  respect  to  starting 
point,  they  are  reflected  again  and  so  nany  tines  until  sound 
consunes  entire  its  energy  and  will  not  go  out  slowly  after  the 
nultiple  repetition  of  its  way.  The  continuation  of  sounding  after 
the  cessation  of  sounding  he  is  called  reverberation. 
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Key:  (1).  Nuaber  of  soecces.  (2).  Addition  to  the  level  of  one  source 
in  dB» 


Fig*  3*  Circuit  of  reflection*  absorption  and  passages  of  the  sound 
through  the  obstruction. 

Key:  (1).  Reflected  energy.  (2).  Incident  energy.  (3|.  Absorbed 
energy.  (4) . Coae  energy. 
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Page  13. 

The  greater  the  iatensity  and  is  above  the  frequency  of  acoustic 
wave,  the  greater  tine  of  its  fading.  Reflection  coefficient 
characterizes  the  conservation  of  energy  of  sound.  The  duration  of 
tine  daring  which  (after  the  cessation  of  the  sounding  of  source)  the 
energy  of  sound  dascends  to  threshold  of  audibility,  be  is  called 
reverberation  tine. 

The  lesser  the  size/diaensions  of  location,  the  greater  number 
of  reflections  and,  consequently,  also  absorptions  occurs  in  time 
unit,  the  faster  attenuates  noise. 

daxinua  sound  absorption  occurs  at  the  aediua  frequencies 
between  150  and  4800  Hz.  Hith  an  increase  in  the  frequency,  the 
absorption  Increases  absolutely,  but  it  decreases  relatively.  The 
absorption  coefficient  characterizes  the  energy  loss  of  sound. 

The  structure  of  the  aaterial  of  enclosure/protection  is  always 
capable  of  resisting  energy  of  acoustic  wave  (large  either  nuaerous 
pores^  cracks,  slots,  opening/apertures  or  the  low  acoustical 
resistance) , and  acoustic  wave  passes  through  it. 
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During  transition  of  one  nediun  to  aqother  (for  eranple,  from 
■etal  into  air*  fron  air  into  liquid)  occurs  refraction  or  the 
refraction  of  acoustic  wave.  In  this  case*  the  sines  of  the  angles  of 
incidence  and  refraction  are  related  between  thenselves  as  speeds  of 
sound  in  the  appropriate  nedia^ 

To  the  passage  of  the  sound  through  any  nediuB,  just  as  or.  the 
reflection  of  sound*  is  spent  the  part  of  sound  energy. 

The  coefficient  of  sound  conduction  indicates*  what  part  of 
sound  energy  is  transferred  through  enclosure/protection. 

The  SUB  of  the  coefficients  of  sound  reflection*  sound 
absorption  and  sound  conduction  is  equal  to  unit. 

If  acoustic  wave  encounters  in  its  way  window*  ventilation  unit, 
openii^g/aperture*  then*  in  passing  by  through  it*  it  becones  source 
for  the  fornation/education  of  the  new  sound  wave.  If  obstruction 
(screen)*  net  in  the  way  of  the  propagation  of  acoustic  wave*  has 
SBall  size/dinensions*  then  acoustic  wave  flows  about  the  it.  If 
obstruction  large  of  size/dinensions*  then  is  acoustic  wave,  flowing 
it*  it  can  be  divided  into  two  hose/pipes  which  subsequently  they  can 
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Fig.  4.  Propagation  and  the  penetration  of  sonic  ray/beaa  and 
vibration  through  partition/baffles  and  overlaps. 


Key:  (,1).  background.  (2).  oscillating  wall.  (3).  Adjacent  room.  (4) 
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PHYSIOLOGICAL  EFFECT  OF  IHDOSTHlAL  MOISE  ON  THE  HOMAN  ORGANISM. 


The  auditory  function  of  organisa  is  the  function  of  complex.  It 
consists  of  the  basic  ocgan/control  of  audition  and  which  amplify 
sonic  perception  perceptions  through  bone  and  the  sJcin  integument  of 
body. 


In  the  structure  of  the  basic  organ/control  of  the  perception  of 
sound  - eye/ear  - are  distinguished  three  principal  parts: 

a)  extrinsic  eye/ear  (Fig.  7)  consisting  of  the  pinna  and  the 
external  auditory  passage,  which  is  finished  with  the  eardrum; 

b)  the  aiddla  ear  (Fig.  8)  with  the  grafted  to  the  eardrum  three 
nuclei,  which  traasnit  its  oscillations  to  the  inner  ear,  by  hammer, 
by  anwil  and  stirrup  and  with  the  short  tube,  called  the  austachian 
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tube*  which  connects  the  internal  cavity  of  the  eardrua  with  upper 
part  the  swallows  (closed  in  its  lower  part  eostachian  tube  is  opened 
slightly  with  ingestion,  as  a result  of  which  entering  into  it  in 
this  case  air  equalizes  air  pressure  within  the  niddle  ear  with 
anbient  pressure)  ; 

c)  the  inner  ear  or  labyrinth,  that  consists  of  three 
senicircular  canals  and  the  snail/cochlea'.  Labyrinth  is  wholly  filled 
by  liquid/fluid  (endolynph).  Snail/cochlea  is  divided  by  "basic 
diaphragn/ienbrane"  to  two  "floor". 

Page  15. 

Diaphragn/nenbrane  consists  of  several  thousands  of  nerve  fibers  of 
different  length  and  thickness,  collected  in  the  fora  of  the 
peculiar,  gradually  increased  keyboard  whose  each  key  (receptor)  is 
tuned  to  its  peculiar  singular  to  then  received  sound. 

The  eardrua,  possessing  elasticity,  it  acts  as  pressure  unit  of 


acoustic  wave. 
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Pig.  5.  sound  propagation  on  building  during  incorrect 
arran geaent/peraut ation  of  eguipaent. 

Key:  (,^)  • Pan.  (2).  Lift.  (3).  Noise.  (4)  „ heating.  (5).  Motor. 

Page  16. 

The  acoustic  waves,  caught  by  extrinsic  eye/ear,  cause  the 
oscillations  of  the  eardrua  and  connected  with  it  auditory  nuclei, 
which  lean  on  the  aost  sensible  diaphraga  cf  oval  fenestra  in  the 
inner  ear,  which  lies  on  liguid/fluid  of  labyrinth.  Under  oval 
fenestra  is  located  second  circular  fenestra  also  tightened  by 
diaphraga.  When  the  diaphraga  of  oval  fenestra  is  drawn  in,  the 
diaphraga  of  circular  fenestra  is  stuck  out,  allowing  for 
liguid/fluid  of  labyrinth,  by  that  not  yielding  to  coapression,  to 
accoaplish  oscillations. 

Auditory  nuclei,  transferring  acoustic  waves,  they  modify  them: 
the  aaplitude  of  their  oscillations  is  decreased,  and  force  of 
pressure  is  increased,  which  contributes  to  reduction  into  the 
fluctuation  of  liguid/fluid  of  snail/cochlea.  Preguency  in  this  case 
reaains  invariable/unchanged. 


Receptors,  obtaining  periodic  ■oaentun/iapulse/pulses , they 

' I 

guide  the*  on  centripetal  nerve  fibers  to  the  auditory  center  of  the 
cortex  of  aajor  cerebral  henispheres  for  response  reaction  (vocal, 
aotor,  etc.) . 

? 

I 

■ 
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Fig.  6.  Penetcatian  of  sounds  into  building  fron  the  side. 
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Acoustic  wave  (low  frequency),  besides  extrinsic  and  aiddle  ear, 
can  penetrate  the  inner  ear  to  the  snail/cochlea  through  the  temporal 
bone  (bone  conduction). 

The  auditory  perception,  obtained  on  the  basis  of  cochlear 
reception,  is  aaplified  because  of  diffuse  sonic  reception 
(vibration-tactile  perception),  that  is  the  property  of  all  living 
cells,  especially  the  cells  of  the  surface  integuments  of  organism, 
which  possess  this  property,  although  by  unevenly  distributed  in  the 
different  areas  of  skin  integument. 

Diffuse  sonic  receptor  is  the  residual  substance  of  the 
perception  of  the  auditory  perceptions  of  the  primary  living  organism 
which,  until  now,  has  been  preserved  in  man.  From  diffuse  sonic 
reception  the  momentun/impulse/pulses  go  over  the  filaments  of  spinal 
cord  to  the  visual  mounds  where  they  are  contacted  with  cochlear  ways 
and  amplify  sonic  perception. 


Cochlear  sonic  receptor  is  more  advanced,  it  obtains  auditory 
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perceptions  by  aeans  of  air  and  bone—  cranial  conductivity. 

The  range  of  sensitivity  of  hearing  aid  is  extreaely  great. 

receives  as  sound  of  the  oscillations  whose  freguencies  cover 
area  froa  16  to  22000  Hz  in  children  and  to  16000-18000  Hz  in  adult 
people. 


Fig.  7.  Extrinsic  eye/ear.  1 - gravel  of  the  pinna,  2 - extrinsic 
auditory  passage,  3 - the  eardrua,  4 - eustachian  tube,  5 - the  inner 
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ear,  6 • the  aiddle  ear. 
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Frequency  is  received  by  nan  as  pitch  of  tone.  The  greater  the 
frequency,  the  higher  the  tone  of  audible  sound. 

Low  bass  sounds  have  frequencies  fron  30  to  300-400  Hz, 
average/aean  - fron  400  to  800-1000  Hz,  high  - above  1000  Hz. 

The  capability  of  eye/ear  for  a conparative  evaluation  of  two 
sinple  sounds,  not  differing  by  height,  is  establish/installed 
already  fron  0. 3o/o  to  lo/o  (1000  osc./s  it  is  possible  to  differ 
fron  1003  osc./s  or  100  osc./s  fron  101  osc./s  for  bass  tones) . 

The  conponents  of  industrial  noise,  which  have  the  frequencies, 
which  correspond  to  nusical  tones,  are  transferred  by  nan 
considerably  nore  easily. 

Acoustic  wava  in  order  to  affect  the  auditcry  organ/control, 
nust  possess  the  deternined  intensity.  The  range  of  intensity  of 
acoustic  wave,  perceived  by  eye/ear,  between  its  extrene  values  by 
height  is  distinguished  approzinately  into  a nillion  of  nillions 
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once.  This  range  he  is  called  intensity  level. 

For  a perception  very  low  on  frequency  (to  64  Hz)  and  high 
(above  15000  Hz)  sounds,  i.e.,  extrene  values  on  the  threshold  of 
audibility  range,  intensity  nust  reach  alnost  90  dB.  >ith 
renoval/distance  iron  the  outer  Units  of  audibility  range,  the 
sounds  begin  to  be  received  at  the  lower  value  of  intensity.  Is  most 
wide  the  auditory  sensation  area  of  sounds  approximately  1000  Hz  in 
frequency.  At  this  frequency  the  sounds  are  audible  at  intensity  from 
0.1  to  10»5  dB. 
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Fig.  8-  More  avecage/aean  and  inner  ear.  1 - the  eardrum,  2 - the 
grafted  to  it  nuclei  (nelleus) , 3 are  an  anvil,  4.  striving,  5. 
seaicircular  canals,  6.  otolith  apparatus^  7 and  8 - the  nerves, 
exiting/waste  froi  seaicircular  canals  and  snail/cochlea  to  cerebral 
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cortex*  9 > saail/cochlea. 


Page  19. 

Hinieua  soand  intensity*  which  in  state  to  perceive  sye/eac*  is 
called  threshold  of  aadibility. 

Threshold  of  audibility  > phenonenon  is  subjective.  It  changes 
nany  tines  depending  on  the  state  of  the  auditory  function*  age  and 
other  factors. 

Th  us*  for  instance*  threshold  of  audibility  for  a tone  in  1000 
Hz  for  a noraal  audition  nust  have  intensity*  egual  to  0.001  bar  or 
0.000001  ati-*  with  light/lung  deafness  is  necessary  already 
strengthening  sound  intensity  to  0.1  bar*  which  corresponds  to  an 
increase  of  sound  pressure  100  tines*  but  energy  10000  tines*  i.e.* 
threshold  of  audibility  in  this  case  higher  than  nornal. 

Threshold  of  audibility  is  deternined  with  the  aid  of  standard. 
As  standard  is  accepted  the  standard  tone  in  1000  Hz  at  the  nininun 
value  of  Intensity*  which  is  coapared  with  the  zero  level  of 
conparison. 
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As  the  zero  level  of  coepaEison,  is  cooditionallf  accepted 
standard  tone  into  1000  Hz,  equal  in  the  units  of  sound  energy  10' « 
erg/ci*/s  or  10'»»  H/cn*,  and  in  unity  of  sound  pressure  0.000204 
g/s»/cB  or  2. I O'*  bar. 

The  zero  level  of  conparison  lie/rests  belov  the  audibility 
range  of  nan  and  is  starting  point  iron  which  subsequently  are 
conducted  all  readings  of  acoustic  values. 

Standard  sound  is* fed  to  auditory  organ/control  with  a slow 
increase  in  the  intensity  until  in  nan  appears  the  first  perception 
of  audibility.  Thus  is  establish/installed  threshold  of  audibility. 

Tie  difference  between  the  zero  level  of  conparison  and 
threshold  of  audibility  is  measured  in  decibels  and  indicates  the 
degree  of  hearing  loss.  The  lesser  this  value,  the  earliac  will 
appear  the  perception  of  the  audibility,  the  acute/sharper  the 
audition. 

The  action  of  noise  with  an  intensity  of  130  dB  for  nan 
completely  sound/healthy , with  normal  audition  coincides  with  pain 
threshold,  a further  increase  in  the  intensity  produces  morbid 
perceptions  and  can  cause  the  sonic  injury:  the  break  of  the  eardrum, 
the  atrophy  of  audition,  the  state  of  depression,  behind  which  hides 
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itself  the  action  on  central  nervous  systee,  effect  on  the 
involuntary  ausculatore  of  body  and  the  psychics  of  nan. 

In  sone  people  the  f ull/total/conplete  absence  of  the  perception 
of  sounds,  or  the  upper  boundary  of  the  region  of  audibility, 
lie/rests  below  pain  threshold-  This  phenonenon  is  connected  with  the 
prenature  ossification  of  the  eardrun.  Especially  frequently  this 
phenonenon  is  observed  in  persons,  long  tine  of  those  who  were  worked 
under  conditions  of  high-frequency  noise. 

T 

^he  sound  intensity  level  in  range  of  audibility  between 
threshold  of  audibility  and  pain  threshold  it  is  possible  to  measure 
in  H/ca^,  in  energy  units  - ergs  (work,  produced  force  into  1 dyne  in 
way  in  t ca)  or  in  the  units  of  sound  pressure  in  bars  (pressure  with 
force  into  1 dyne  on  1 cn^  of  surface) . 

Page  20. 

The  sound  intensity  level  or  intensity  level  changes  in  geonetric 
progression  and  grow/rises  by  junps  fron  the  zero  level  of  conparison 
10*3  or  10^00q00(y)00,000  tines. 

I*  ' 

(^owever,  virtually  nanipulations  with  nultiple-valuel  nunerals 
are  inconvenient  and,  furthernore,  conpletely  they  do  not  correspond 
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to  the  physiological  perception  of  sound  vibrations,  vhich  would 
hinder/haaper  judgeent  about  physical  phenoeenon  froa  physiological 
positions.  This  all  the  nore  correctly  since  the  audition  within 
audibility  range  catches  an  increase  in  the  sound  intensity, 
differing  froa  the  preceding/previous  perception  to  26o/o. 

The  identical  growth  of  voluae  is  noted  by  the  organ/control  of 
audition  only  in  such  a case,  when  sound  intensity  changes  into  the 
identical  nuaber  once,  and  not  to  soae  nuaber  of  ones. 

For  this  reason  for  the  aeasureaent  of  the  sound  intensity  or 
its  intensity  level,  is  introduced  the  logarithaic  scale,  in  which 
each  step/stage  differs  froa  preceding/previous  and  that  which 
follows  10  tines.  This  relationship/ratio  is  naaed  bel.  Bel  indicates 
that  in  how  often  the  unknown  sound  intensity  I exceeds  initial  value 
Io«  But  since  logaritha  10>  = 1,  logaritha  100(102)  = 2 logarithm 
^00,0Q0(10*)  s 6,  this  indicates  that  the  first  sound  exceeds  another 
by  1;  2 or  6 bel.  Therefore  the  graphic  scale  of  decibels  has  equal 
intervals  and  indicates  that  in  how  often,  the  aeasured  value  of 
intensity  is  greater  than  the  zero  level  of  conparison. 

In  practice  for  the  aeasureaent  of  sound  intensity,  are  accepted 
saaller  unit,  decibel,  equal  to  0. 1 bels. 
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The  calculation  of  intensity  level  is  conducted  by  the  formulas 

„ / 

P=-lg7^  bel  or  0 » 10  ig  I/Iq  dB, 
where  I is  a sound  intensity; 

Iq  - a zero  level  of  coapacison. 

The  product  of  intensity  or  sound  intensity  by  the  number  of 
oscillations  per  second  creates  volune  of  sound.  Voluae  - concept 
physical  *. 


FOOTNOTE  ».  The  unit  of  the  aeasureaent  of  voluae  gro  is  conditional 
For  initial  value  for  it*  is  accepted  the  loudness  level  of  sound  40 
background*  which  approxiaatel y corresponds  to  the  volume  of  whisper 
at  a distance  0.3  a.  1 gro  corresponds  to  the  introduced  outside 
boundary  unit  of  the  aeasureaent  of  voluae*  i.e.*  sleep.  ENDFOOTNOTE 


The  perception  of  volume  the  organ/control  of  the  audition  of  nan  is 
cheiracterized  by  froa  this  concept*  since  to  each  frequency 
corresponds  its  anplitude  of  sound  pressure.  The  amplitude  of  sound 
pressure  varies  froa  1 aillicnth  of  ailliaeter  to  2 ca*  and  the 
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absolute  value  of  sound  pressure  froa  10' to  10“’  ijn/c*^  or  fron 
2*10~*  to  3000  bar.  The  eardrua  and  those  who  were  grafts!  to  it  of 
fron  within  the  nucleus  aiddle  ear  under  the  Influence  on  then  of 
acoustic  wave  are  converted  it*  decreasing  the  wave  anplitude  and 
increasing  pressure.  Low>pitcheds  sound  influence  the  perception  of 
high-pitch eds  sound.  Therefore  under  the  siaultaneous  influence  on 
the  eye/ear  of  several  siaple  tones  of  different  frequency  and  equal 
to  intensity  audible  sounds  do  not  present  the  sun  of  the  volunes  of 
these  sounds*  but  is  created  qualitatively  the  new  value*  which  has 
purely  physiological  value  - loudness  level. 

Page  21. 

Loudness  level  is  the  resulting  quantity  of  the  physiological 
perception  of  the  sounds  of  different  volune. 

The  coaparissn  of  the  loudness  level  of  sound  with  the  standard 
sounds  with  a frequency  of  1000  Hz  makes  it  possible  to 
re veal/detec t/expose  equally  loud  sounds  which  can  be  depicted 
graphically.  (9he  physiological  equality  of  the  perception  of  the 
voluae  of  different  sounds  is  establish/installed  only  for  audition. 

Por  level  aaasureaent  of  voluae  is  establish/installed 
physiological  unit  bac*; ground*  the  corresponding  to  the  unifora 


of  voluae  and  indicating*  bon  aucb  Boasuced  volume  is  greater 


than  the  zero  level  of  conparison.  Voloae  gro«/cises  ia  the 
arithaetical  progression. 

The  loudness  level  of  the  sound  above  threshold  of  audibility  to 
pain  threshold  subjectively  grow/rises  130  tiaes. 

The  loudness  level  of  the  siaple  tone  can  be  defined  and  as 
intensity*  expressed  in  dB  above  threshold  of  audibility  for  a given 
frequency. 

The  dependence  between  voluae  and  intensity  in  different  areas 
is  expressed  both  the  e:  1 (Table  6). 

The  range  of  intensity,  received  by  the  organ/control  of  the 
audition  of  nan*  are  placed  into  13  bels  or  130  dB. 

On  the  given  diagraa  (Pig-  9)  are  plotted/applied  the  physical 
and  physiological  quantities  of  sound  or  noise  and  equal  loudness 
contour*  arrange/located  within  auditory  sensation  area. 

In  the  different  questions  of  applied  acoustics  there  is 
practical  interest  in  a coaparatively  narrow  frequency  band:  in 
speech  speech  we  are  encountered  the  sounds  froa  50-5000  Hz,  where 
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6O0/0  of  energy  of  haean  voice  falls  on  area  belov  500  Hz,  and  about 
85o/o  of  energy  > to  area  to  1000  Hz. 
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Key:  (1).  sound  intensity.  (2).  bel.  (3).  dB.  (4).  Ratio  of 
intensities.  (5).  threshold  of  audibility. 
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^ the  range  fron  1000  to  4000  HZ«  the  eye/eac  functions  in  the  best 

r1 

way.  ^axinun  sensitivity  is  arrange/located  near  1000  Hz.  Downward 
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from  800  H2  and  upward  froa  6000  Hz  the  sensitivity  of  audition 
weakens,  gradually  disappearing  with  the  approach  to  the  boundary  of 
audibility  range. 

On  threshold  of  audibility,  the  eye/eac  capably  of  catching  the 
light/lung  rustle  of  leaves,  the  flight  of  dixa  nidge,  tha  beating  of 
pulse,  i.e.,  the  volune,  approxiaately  equal  to  one  Billionth  of 
ataospheric  pressure,  and  the  saae  eye/ear  receives  the  noise  of 
working  aotor  approxiaately  into  5000  btfs  or  the  sound  artillery 
shot  into  5 aillion  bar. 

Frequency  variations  with  a of  are  less  than  20  Hz,  which 
lie/rests  below  the  boundary  of  audibility  (subsonic  oscillations)  or 
higher  than  the  boundary  of  audibility  (ultrasonic  vibrations),  they 

eait  sound  which  objectively  exist,  but  by  ti^e  organ/control  of  the 

I 

audition  of  nan  they  are  no  longer  received,  the  auditory 
organ/control  of  aan  does  not  hear  the  sound  of  Galton's  whistle, 
which  has  35,000  asc./s,  whereas  the  eye/ear  of  dog,  which  has  wider 
audibility  range  both  in  the  area  of  low  and  in  the  range  high 
frequencies,  it  receives.  In  many  insect  and  animals,  tha  audibility 
range  is  wider  than  in  nan,  since  for  thea  the  perception  of 
infrasounds  or  ultrasounds  has  biological  value  and  it  is  prepared  by 
the  centuries-old  evolution  of  their  organ/coatrol  of  audition. 
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Direct  effect  on  the  organ/control  of  the  audition  of  man,  both 
infrasounds  and  the  ultrasounds,  it  is  detriaental. 


Fig.  9.  Audibility  range.  I - pain  threshold,  IL  - the  scale  of 
decibels.  111  - the  scale  of  volumes,  IV  - threshold  of  audibility,  V 
- equal  loudness  contour,  VI  - the  zero  level  of  comparison,  VII  - 
lover  boundary  of  audibility,  VIII  - upper  boundary  of  audibility- 
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Key:  (1).  Effect  of  pressure  dyne/ca*.  (2).  Frequency.  (3|.  sound 
intensity  in  relative  units. 


Pa  ge  2 3, 

According  to  the  data  of  the  French  scientists,  working  in  the 
domain  of  definition  of  the  degree  of  the  physiological  effect  of 
noise  on  the  organism  of  man  ("  Hedecine  aerona utigue",  1955,  No  4 , 
pg.  309-356),  the  noise  of  approximately  150  dB  for  man  is  not  borne. 
An  increase  in  tha  intensity  of  the  acoustic  wave,  directed  toward 
metallic  plate,  to  180  dB,  causes  fatigue  of  metals.  The 
ramjet/direct-flow  air  intensity  waves  with  an  of  190  dB  cause  the 
static  damages:  warping  sutures,  the  escape  of  rivets,  the 
destruction  of  metallic  plate. 

Thus,  eye/ear  plays  the  role  of  delicate  apparatus,  accurately 
reacting  to  negligibly  small  changes  in  the  parameters  of  acoustic 
Wave  and  which  realizes  a direct  coupling  of  the  human  organism  with 
the  external  world.  At  the  basis  of  the  work  of  hearing  aid,  lie/rest 
the  lavs  of  acoustics. 
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Is  given  below  the  table  of  the  loudness  levels,  which  are 
encountered  in  the  daily  life  which  can  serve  for  the  appcoxinate 
deternination  of  the  loudness  level  of  other  noise  sources  as  method 
of  comparison  (Table  7). 

The  degree  of  the  stinulating  noise  effect  depends  on  many 
reasons:  the  intensity  of  acoustic  wave,  frequency  of  oscillations, 
duration  and  regularity  of  its  action. 
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Key:  • Noise  source^  (2).  Loudness  level,  dB.  (3).  Whisper  (caloi)  . 

(4).  Whisper  of  average/aean  voluae.  (5).  Beating  of  heart  (of 
chest).  (6).  In  apartaent  with  thick  walls  at  night.  (7).  Tick  of 
clocks  at  a distance  0.5  a.  (8).  In  apartaent  daytime  (penetration  of 
aabient  noise).  (9).  Radios  (cala  transaission) . (10).  Usual 
conversation.  (11)  . Noise  of  institution.  (12).  Loud  conversation. 
(13).  Typewriter  without  block/backing.  (14).  Typewriter  with  the 
block/backing  of  felt.  (15).  Radios  (loud  transaission).  (16).  Noise 
background  in  city  at  night.  (17).  Lively  street  with  streetcar- 
(18).  in  the  car  of  the  aetro.  (19).  On  the  platform  of  the  metro 
with  the  passage  of  train.  (20).  Motorcycle  without  silencer.  (21). 
Noise  of  aircraft  5 a of  screw/propeller. 


Page  24. 

(^he  guestion  concerning  which  of  the  indicated  reasons  is  most 
haraful,,  until  now,  is  not  explained.  It  is  known  that  trie 
industrial  noise  acts  on  central  nervous  systea  and,  consequently, 
also  not  entire  human  organise.  As  a result  of  its  action,  changes 
blood  pressure,  are  disturbed  the  functions  of  heart,  digestive 
organ/controls,  appears  nausea,  vertigo  and  the  whole  series  of  other 
phenoaena  in  organise,  the  speakers  about  the  damage  of  normal  state 
and  calling  supplementary  energy  consumption  not  for  development  and 
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vital  activity  of  ocganisa,  but  for  the  overcoaing  of  the  harmful 
effect  of  noise,  on  the  self>defease  of  organisa. 

The  high>f reg uency  noises,  i.e.,  such  in  coaposition  of  which 
predoainate  the  sounds  of  high  frequency  sore  heiraful,  rather  than 
low-frequency  noises.  Noise  with  an  intensity  of  120*130  IB  causes  a 
loss  of  efficiency  of  work  on  40-60o/o,  it  retards  the  reaction  of 
nan  to  sound  signals,  attenuate/weakens  attention,  it  contributes  to 
an  increase  in  the  trauaatism  and  occupational  diseases. 

Experinent  shows  that  the  tired  eye/ea.r  coapletely  of  sharpness 
perception  does  not  reduce.  Each  tiae  reaains  the  miniaum  dose  cf 
"residual  strain",  sharpness  decreases  hardly  by  noticeable  doses, 
and  the  tiae,  necessary  for  the  reduction  of  the  noraal  functions  of 
auditory  organ/control,  once  froa  tiae  grow/rises. 

The  prolonged  action  of  high  noise  on  the  organ/controls  of  man 
is  led  to  their  regeneration,  the  appearance  of  a defective  hearing, 
which  converts  to  deafness. 

The  adverse  effect  of  noise  affects  the  workers  already  the 
first  year  of  work  and  begins  froa  the  blunting  of  the  audibility  of 
various  frequencies  (aost  frequently  in  the  range  of  the  perception 
of  frequencies  froa  2046  to  4096  Hz)  in  the  basic  curl  of 


PAGE 


DOC  » 7723Mf02 

soall/cock lea«  aol  then  it  is  spread  to  upper  curl  - the  place  of  the 
application/appeniix  of  the  effect  of  the  waves,  which  go  across  the 
bone  and  the  body. 

A reduction  in  the  nornal  threshold  of  audibility  to  4 years 
conprises,  i.e. , 35  dB,  to  6 years  - 50  dB  and  to  8 years  - 82  do. 

I 

^^on  the  viewpoint  of  physiological,  it  is  distinguished: 

a)  the  local  action  of  acoustic  wave  on  the  organ/control  of  the 
audition  of  nan,  including  on  his  vestibular  part; 

b)  the  effect  conaon/general/total  on  central  nervous  system, 
and  through  it  anJ  on  the  nore  distant  fron  eye/ear  organ/controls. 

Acoustic  wava  can  apply  injury  to  auditory  organ/control  both 
during  air  and  during  the  bone  passage  of  sound  for  snail/cochlea. 

Injury  can  be  acute/sharp,  when  danage  in  eye/ear  occurs  into 
very  short  intervals  of  tine,  very  frequently  for  fractions  of  a 
second,  as  they  speak  "with  lightning  speed",  and  also  chronic  under 
the  prolonged  action  of  the  industrial  noise  when  danage  is  done 
gradually  and  is  detected  after  the  irreversible  regeneration  of  the 

organ/control  of  audition  and  disorder  of  other  functions  of 

organism. 
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Acuta/shacp  injuries  occur  under  the  effect  of  the  powerful 
aperiodic  oscillations  of  the  air  aediuB*  which  trauaatiza  the 
eardrua  and  the  aiddle  ear,  or  the  periodic  oscillations,  which 
possess  large  intensity  and  which  act  on  hearing  aid  for  all  its 
extent/elongation,  i.e.,  without  depending  on  the  selective 
sensitivity  of  snail/cochlea  to  different  frequencies. 

The  limit  after  which  the  sound  or  noise  has  their 
invariable/unchanged  adverse  effect  on  the  human  organism  with  the 
phenomena  of  residual  action,  includes  the  ability  of  the 
organ/control  of  audition  for  adaptation,  i.e.,  for  the  perception  of 
the  sounds,  which  exceed  harmless.  But  it  is  necessary  to  keep  in 
mind  that  this  ability  of  the  otgan/conhrol  of  audition  is  very 
limited  and  does  not  exceed  10  dB.  Furthermore,  it  is  necessary  to 
assume  that  the  adaptation  more  concerns  the  conversion  of  sound 
pressure,  i.e.,  the  volume  of  auditory  perception,  since  hearing  aid 
to  this  conversion  is  adapted  by  nature. 

T 

^he  state  of  the  audition  of  nan  is  determined  with  the  aid  of 
the  electro-acoustic  instrument  of  audiometer  (Fig.  10).  Instrunont 
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consists  of  the  generator,  which  gives  sinusoidal  stress,  regulable 
with  respect  to  frequency,  attenuator  (divider/denominator ) , the  exit 
Voltage,  calibrated  completely  in  dB,  and  telephone  or  dynaaics, 
calibrated  conpletely  by  the  special  instrunent,  called "artificial 
eye/ear". 

To  the  eye/ear  of  that  investigated  through  the  telephone,  feed 
the  sounds  of  different  intensity,  gradually  it  increasing,  and, 
after  grasping  the  onset  of  audibility,  they  note  readings.  Then  they 
transfer/convert  to  the  neasurenent  of  sensitivity  in  the  range  of 
other  frequencies  according  to  the  established/installed  scale. 

The  obtained  results  of  eeasurenents  depict  on  audiogram  and  or. 
a difference  in  the  values  establish  the  degree  of  deviation  of 
audition  from  norm. 

r" 

r 

l^r  obtaining  the  data  on  the  state  of  audition  with  high 
accuracy  (to  2-3  dB)  in  the  laboratory  of  LIOT  is  applied  following 
method. 

Investigation  is  conducted  in  the  special  sound  and 
vibration- insulated  room*  instruments  and  investigator  ara 
arrange/located  in  adjacent  room.  Connunication/connection  with 
tested  is  maintained  by  indicating  lights'.  Sounding  can  be 
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■oaentUB/iapulse/puIses  on  increasing  or  that  vhich  danps.  The 
coapound  of  these  conditions  vith  vocal  ceinforcenent  (according  to 
the  nethod  of  Prof.  A.  G.  Ivanov-  Ivanova-Saole's  pbysiologo)  makes 
it  possible  to  obtain  a precise  representation  of  the  state  of 
audition. 

The  obtained  results  ace  checked  by  the  perception  of  the 
intelligibility  of  speech. 

The  analysis  of  the  state  of  audition  with  the  aid  of  tuning 
fork,  pocket  watches,  speech  less  it  is  in  a whisper  accurately, 

/J 

since  it  depends  on  nany  conditions  which  can  lead  to  errors,  ^ro 
applied  they  only  when  instruaents  and  experiaenter 's  is  absent, 
lar9^  experience. 

The  aost  accurate  result  can  be  obtained  under  laboratory 
conditions  or  the  special  chaabers  after  the  repeated  retio  val/taking 
of  readings.  In  such  cases  the  audiograa  is  constructed  according  to 
average  data. 

The  quantitative  estimation  of  hearing  loss  is  deterained  in 


decibels. 
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PRODOCTIOH  CONDITIONS. 


Noise  level  in  production  changes  between  separate  shops  between 
very  wide  liaits  depending  on  the  character  of  installed  eguipnent, 
its  power,  technology,  tiae  of  connection/inclusion  and  disconnection 
of  aggregate/units;  an  increase  in  the  velocity  even  of  one  of  the 
aggregate/units  or  a change  in  loading  shop  each  time  are  led  to  a 
change  in  the  conposition  of  noise. 

Furtheraore,  one  should  reaeaber  that  and  within  the  shop  of 
noise  at  different  points  it  can  be  different,  since  each  source 
foras  its  noise  zone  (Fig.  11  and  12).  Measures  for  a reduction  in 
the  noise  are  orianted  precisely  to  isolated  points. 

The  estiaation  of  production  conditions  of  work  froa  the 
viewpoint  safety  and  of  industrial  sanitation  technique  is  produced 
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on  obtaining  of  the  following  data: 

a)  the  deteri  ination  of  the  intensity  level  of  noise  (in  dB)  in 
shop  and  of  separate  aggregate/units; 

b)  the  deteriination  of  the  loudness  level  of  the  noise  (in 

f on) ; 


c)  of  the  coi position  of  the  noise  spectrua  and 
developaent/detect ion  of  its  haraful  coappnents; 

d)  the  establ ishaent  of  localization  of  the  componants  of  noise 
fron  sources. 

The  graphic  representation  of  the  intensity  level  of  the 
conponents  of  production  noise  is  different:  the  spectruw  can  be 
continuous,  when  in  production  noise  enter  conponents  different 
closely  spaced  friend  and  to  the  friend  of  frequencies,  and  discrete 
(interaittent) , that  release  froa  the  overall  zone  of  the  noise  of 
the  intensity  of  tone  coaponents. 

On  one  graph  it  is  possible  to  coapare  several  spectra.  Along 
the  axis  of  abscissas,  divided  to  octaves  or  band,  are  set  aside  the 
frequencies  of  the  siaple  tones,  while  along  the  axis  of  ordinates  - 
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their  amplitudes  in  relative  values  of  noise  intensity,  directly 
counted  off  according  to  the  scale  of  the  output  meter  of  the  filter 
or  in  the  absolute  values  of  noise  levels  with  respect  to  the 
geometric  mean  frequencies  of  the  bands  of  analyzer  or  filter. 

Page  27. 

The  determination  of  noise  spectrum  somewhat  is  complicated  in 
the  presence  of  periodic  moaentua/impulse/pulscs,  and  also 
low-frequency  components  (vibration),  not  recording  by  sonic 
microphones,  but  having  very  large  value  during  the  determination  of 
noise  source. 

This  noise  can  be  re real/detected  only  by  capacitor  vicrophone 
with  oscillograph. 

Research  on  the  spectra  makes  it  possible  to  separate/liberate 
its  basic  components  from  the  secondary,  to  determine  most  harmful 
and  thereby  to  reveal/detect  the  reasons  for  their  emergence,  and 
consequently,  the  way  of  a reduction  in  ncise  and  even 
structural/design  estimation  of  mechanism. 


I 

I 
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'C^'4actrtoma  B ^u 


Fig.  11.  Noise  zoae  of  tuabling  barrel  with  electric  aotor 


Key:  (1).  Sound  intensity  in  dB.  (2)„  Frequency  in  Hz. 


* ^ 
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Fig.  12.  Noise  spectrua  gasoline-engine  saw. 


Key:  41).  Noise  intensity  in  dB,  (2).  Frequency  in  Hz. 


DOC  = 7723>V03 


PAGE  6*7 


Page  28. 

Table  8 gives  the  exemplary/appcoxinate  level  of  production 
noise,  neasured  in  shops  vith  the  pcedoiinance  of  the  noise  of  impact 
character. 

The  noise  spectrum  of  impact  character  (Fig.  13)  is  moved  to  the 
left,  to  the  side  of  low  frequencies  (from  1 to  2400  Hz).  This  is  the 
noise  of  large  intensity  and  high  loudness  level. 

The  sounds  of  the  low-frequency  spectrum  create  the  perception 
of  touch  and  pressure  not  only  in  eye/ear,  but  are  felt  also  with 
skin  can  lead  in  the  forward  direction  of  acoustic  wave  to  the 
lightaing  breakage  of  the  eardrum  - to  bearing  loss. 

The  production  noise  spectrum  of  machine  shops  (Fig.  14  and 
Table  9)  is  distributed  over  a wide  range  of  frequencies  (from  20  to 
8192  Hz).  The  large  part  of  the  components  is  arrange/loci  ted  to  the 
right  in  the  range  of  average  and  high  frequencies  (from  200  to  5000 
Hz).  In  the  spectrum  is  noted  the  noise  of  all  parts  of  the 
mechanism. 


PAGE  y 6 
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Negligibly  saall  deviations  in  the  size/dinensions  of  the  parts 
of  machine  tool  or  aggregate/unit  are  reflected  in  the  composition  of 


noise.. 
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Table  8. 


: 

liaiiNfciiuBaioie  iiexa  j 
nail  itpoii3no.iciBa  || 

lIllTL-HClIBHOCTb  1 
.N  luvMa  1 

h6 

H ‘ 

HaHMenoBauMe  uexa  ! 

11-iH  npOHSBoacTBa  j 

MllIfHCHBHOCTb 

,,  luvna 
d6 

Kyane'iiluii 

1 98 

1^!^  OOpyGoMHoe  oijiejie- 

99-115 

VP^'yaap  MoaoTa  no 

113-114 

1 imt  .THTeriHoro  uexa 
('(‘'’O'mcTHbie  6apa6aHbi 

CTa.ibHOH  n.iHTe  1 

lOS— 113 

V LUTa.MlIOBOHHblH 

112 

1 jiHTCHHoro  uexa 
jlS^niiaonaceKaTcabHue 

'(^rBoaanai.Hui'i 

98 

110-115 

\^^aeiiaai,Hbiii 

117 

1 CTdMKIi 
|\\v'^HiJKOaoTKa 

I 

I 98 

KoTeabiibiii 

99 

V^i^MeaHHUKHii  uex 
;^'4VaaTOBO'iHbifi  6apa6aH 

102 

120 

Key:  C^)  • Designation  of  shop  oc  pcodaction.  (2).  Intensity  of  noise 
dB.  (3).  Focging.  (4).  Chopping  departaent/separation  of  foundry 
shop.  (5).  Blow  of  haanec  on  steel  plate/ slab.  (6).  The  tumbling 
barrels  of  foundry  shop.  <7)  . Stanping.  (8).  Mailmaking.  (9).  file 
cutters.  (10).  Riveting.  (11).  Knockout.  (12).  Boiler  room.  (13). 
copper  Smithy  shop.  (14).  The  tuabling  barrel* 
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Fig.  13.  Noise  spectcua  o£  impact  character.  1 - the  assembly  of 
metal  structures  (stump  of  the  welded  joint  by  pneumatic  chisel,  2 - 
stamping  room. 

Key:  (1)-  Sound  intensity  in  dB.  (2).  Frequency  in  Hz. 


Page  29. 

For  different  flaw/defects  during  the  manufacture  of  mechanisms,  is 
characteristic  the  determined  noise:  with  the  inaccurately  carried 
out  space  of  linking  of  gears,  is  noted  the  humming  of  variable 
force,  with  the  incorrect  geometric  form  of  profile  of  the  tooth  of 
gears,  is  heard  out  the  knock,  which  fluctuates  noise  it  is  the 
consequence  of  eccentricity  of  gears,  etc. 

Loudness  level  is  masked  because  cf  low-pitcheds  sound.  In  spite 
of  the  presence  of  high-frequency  components  the  common/ga nera 1/total 
noise  level  in  machine  shops  is  85-90  dB. 

The  intensity  level  of  aerodynamic  noise  is  given  in  Table  10. 

In  the  composition  of  aerodynamic  noise  spectrum,  enter  the 
noises  of  wide  frequency  band  with  the  isolatiop/libera tio n of  the 
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separate  sharp  coaponents  of  the  large  intensity  and  unpleasant  tone, 
vhich  frequently  reach  pain  threshold  (Pig.  15  and  16). 


if 
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Fig.  14,  loise  spectcaa  of  aachiae  shop.  I - dcilling,  stripping, 
polishing,  2 - turning. 


Key;  t1>  - Sound  intensity  in  dB,  (2).  Frequency  in  Hz. 


Table  9. 


V^^CraiiOK 

1 

MHTeHCHBHOCTb 

19 

^ 'O 

3 

Ofiaiipoqiibiii 

95—105 

yJ^ToKapiiuH 

93-96 

P^CBep.iHjibMbi  ii 
(.riHCBMaTHK*) 

114 
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97 

© 

CraiiOK 


iv^'^ 

I LLI.iHr|)OBa.ibHi>iii 
l!©^o  BacTO'VHWii 


HHTCHCHBIlOCTb 
AA  lUVMa 
© 36 


105 

106 


'j'YloaMpoiia.ni.iihie  6apa- 

6aHi.i 


108 


Key:  LI)*  Machine  tool.  (2).  Intensify  of  noise  dB.  (3j.  stripping. 
(4).  Polishing.  (5).  Turning.  (6).  Braiding.  (7).  Boring  ("  pneumatic 
tire")..  (8)„  Burnishing  barrels.  (9).  Planing. 


Page  30. 

In  certain  cases  noise  source  can  becoae  the  resonance  - 
phenoaenon  of  a Barked  increase  in  the  aaplitude  of  the  oscillation  j 

of  the  body,  caused  by  the  effect  of  external  forces  during  the  phase  ’ 

i 

coincidence  of  its  own  and  external  acoustic  wave-. 
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r Table  10. 
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^^^HeB.^^aTH'^ecKa«  pasBaabUOSKa 

106—110 

v> 

V 

\3'KoieabnaH  (4)opcyHKa) 

100 

Key:  (1).  Oesigaation  of  shop  or  production.  (2).  Intensity  level  of 
noise  dB.  (3).  Turbocoa pressor  halls.  (4),  Pans  ate  centrifugal.  (5) 
Coapressor  station.  (6).  Pneuaatic  rolling-out.  (7).  Boilat  room 
(injector)  . 


Fig.  15.  Aerodynaaic  noise  spectrum.  1 - melding  set;  2 - bench  of 
the  blasting  of  the  blades  by  airstreaa  with  a velocity  of  of  140 
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■/s. 

Key:  >(1).  Noise  istensity  in  dB.  (2).  Ptequency  in  Hs. 


Fig*  16.  Noise  spectrus  of  centcifagal  coapressoc.  1 - 
cabin/cospartaent  of  testing,  2 '•  exhaust. 


the 


Key:  11).  Nois©  xti^©&sx^y  to  oct©v6s  xo  dB«  Gooiotxx^  siGsin 

fregaency  in  Hz* 
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Page  31. 

INSTRUMENTS  PROCEDURE  OF  THE  MEASUREMENT  OF  PRODUCTION  NOISE. 

For  the  aeasuceaent  of  the  quantitative  value  of  the  intensity 
level  or  loudness  level  of  production  noise  in  shop  or  on  work  area, 
and  also  the  noise,  created  by  separate  aggregate/unit  or  another 
priaary  source,  to  evaluate  the  effectiveness  of  aeasures  or 
deteraination  of  the  conforaity  of  actual  loudness  level  permissible 
is  applied  aovable  objective  inspector  audio-noise  aeter  ShI-53. 

The  audio-noise  aeter  ShI-53,  designed  in  the  Leningrad 
institute  of  the  protection  of  labor  (designer  eng.  Yu.  n. 

Il'yashuk),  aakes  it  possible  to  aeasure  the  loudness  levels  from  55 
background  and  are  above,  the  intensity  level  of  noise  from  55  to  140 
dB  and  noise  level  from  3-2500  gro. 

The  appearance  of  audio-noise  aeter  with  the  reaoved  cap/cover 
is  given  in  Fig.  17. 

Microphone  1 is  built  in  into  front  panel  2,  on  which  are 
arrange/located  the  needle  indicator  of  output/yield  3;  the 
knob/button  of  the  connection/inclusion  of  feeding;  the  knob/stick  of 
4 switches,  which  realize/accoaplishes  shift  of  the  frequency 
characteristics  of  audio- noise  aeter  - switching  the  level  through  20 
dB  and  checking  of  the  anode  and  filaaent  voltage  of  lamps.  On  panel 
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is  located  the  seat/socket  for  calibratiag  the  strengthening  from  the 
grid/network  of  alternating  current  and  the  chrone-plat ed 
screw/propellers,  which  cover  access  to  the  splines  of  the  control  of 
filanent  voltage. 
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Pig-  17-  Hovable  abjective  noise-survey  netec  ShI-53.  1 - nicrophone, 
2 - front  panel,  3 - the  needle  indicator  of  output/yield,  4 - the 
selector  knob  of  the  frequency  characteristics  of  audio-noise  meter 
(switching  the  level  through  20  dB)  , 5 - the  seat/socket  of 
calibration,  6 - gauging  cord,  7 - conversion  table  from  loudness 
level  to  the  scale  of  natural  voluae. 


page  32. 

In  the  removable  cover  of  cover,  in  special  seat/sockets,  are 
packed  the  screwdriver  and  gauging  cord  6 with  plug  and  the 
branching/fork  in  which  is  built  in  th®  divider /denominator.  In 
cap/cover  is  fastened  table  7 for  transition  from  loudness  level  to 
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the  scale  of  natural  volume. 

The  principle  of  the  work  of  audio^noise  meter,  in  general 
terms,  consists  of  following  (Fig.  18). 

Microphone  converts  sound  vibrations  into  voltage.  This  voltage 
enters  the  entrance  of  special  amplifier.  Amplifier  consists  of  4 
cascade/stages  on  lamps  1B1P  and  2P1P  (miniature  finger  pentodes) 
with  feeding  from  two  small  dry  cells  (battery  from  hearing  aids),  it 
has  two  freguency  characteristics:  plane,  or  linear,  for  the 
measurement  of  sound  intensity  in  all  operating  range  of  levels  and 
for  level  measurement  of  volume  from  80  background  is  above  and  the 
second,  that  corresponds  to  the  sensitivity  of  human  eye/ear  on 
loudness  level  70  background. 

Standard  microphone  of  the  type  of  HD-35  is  built  in  into  front 
panel. 


The  needle  indicator  has  a scale,  calibrated  completely  within 
limits  25  dB  (from  -5  to  *20  dB).  On  section  from  0 to  +20  dB,  the 
scale  is  uniform.  A change  in  the  sensitivity  is  produced  by  the 
jumps  through  20  i B.  Reading  of  audio-noise  meter  is  determined  by 
the  addition  of  readings  of  switch  and  the  rif leman/gunner s of 
indicator  (if  rif leman/gunner  it  is  arrange/located  more  to  the  right 
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zero)  or  by  the  subtraction  of  readings  of  arrou/pointer  froa 
readings  of  switch  (if  rif leaan/gunner  does  not  reach  to  scale 
zeros)  . 

The  translation/conversion  of  loudness  level  into  the  scale  of 
natural  volume  is  produced  on  the  table^  strengthened  to  oap/cover. 

Audio-noise  meter  is  calibrated  from  the  grid/netuock  of 
alternating  current,  it  is  simple  in  control,  has  weight  3.2  kg  and 
small  dimensions  (200  x 160  z 110).  It  is  regulated  by  the  simple 
switching  of  characteristic. 

Audio-noise  meter  determines  the  sound  pressure  level  at  the 
particular  point.  Several  measurements  of  noise  at  different  points 
is  determined  the  average  value  of  the  common/general/tota 1 sound 
energy  of  noise  source.  Along  with  the  inspection  of  source  and  its 
subjective  audition,  the  sum  of  these  data  is  sufficient  for  the 
overall  estimation  of  noise  and  determination  of  the  ways  of  its 
wea)cening. 

For  the  establishment  of  the  gualitat ive-guantitative  estimation 
of  frequency  components  in  the  composition  of  noise  to  objective 
audio-noise  meter,  are  connected  the  instruments  for  automatic 
analysis  - analyzers  or  octave  band-passs  filter. 
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For  relieving  the  noise  spectrua  under  production  conditions,  is 
applied  the  portable  band  frequency  analyzer  of  LIOT  of  the 
construction  of  eng.  fu.  fl.  Il'yashuk  (Fig.  19),  in  vhoni  are  used  the 
so-called  active  or  electronic  filters  rc'-  Analyzer  requires  the 
aaplifier  as  which  is  utilized  the  audio-noise  ueter  ShI-5  3.  The 
frequency  characteristics  of  analyzer  are  analogous  to  the 
characteristics  of  spectrometer. 
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Instruaent  has  25  adjacent  bands  with  a width  of  into  one  third  of 
octave. 


Instruaent  csnsists  of  two  autually  detuned  frequency -selecti ve 
aaplifiers  and  the  output  stage  with  the  indicator  whose  scale  is 
thoroughly  calibrated  within  liaits  30  dB.  The  exchange  of  passbands 
is  realize /accoapL ished  by  switching  condenser/capacitors  and 
resistances  in  block  RC. 
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Pig.  19.  Frequency  analyzer  of  LIOT-  a)  are  general  view,  b)  - block 
diagram.  1 - the  paired  switch,  2 - output  meter  with  the  scale  on  30 
dB,  3 - frequency  scale,  4 - the  knob/stick  of  the  start  of 
instrument  and  the  check  of  the  supplies  of  power,  Sh  - audio-noise 
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nete  r„ 

Key:  (1).  Logarithaic  voltaeter.  (2).  Entrance-  (3).  Bideband 
aaplifier.  (4).  The  aediua  frequencies  of  filters*  Hz-  (5).  Loops  of 
feedback  (block  BC)  . (6).  Amplifier-  (7).  Output/yield. 
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In  Work  rotates  one  selector  knob  alone  of  bands  and  each  time 
they  are  record/wr itten  reading  output  aeter. 

For  the  acceleration  of  the  process  of  the  analysis  of  noise, 
the  recording  of  readings  of  audio-noise  aeter  can  be  produced  by  an 
instruaent-autoaatic  recorder  of  Neumann  and  then  be  transferred  to 
graph.  Thus  are  deterained  the  relative  noise  levels  in  each  of  the 
bands.  The  obtained  values  are  related  to  the  geometric  maan 
frequencies  of  passbands,  given  in  Table  11. 

iith  absence  of  portable  instruments  for  the  measureaent  of 
characteristics  and  analysis  of  noises  during  the  different 
mode/conditions  of  the  work  of  aggregate/units,  it  is  possible  to 
become  district  sanitary-epidemiological  station  or  to  write  noise 
with  the  aid  of  portable  magnetic  recorder  with  the  subsequent 
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tceataent  of  the  recordings  under  oratory  conditions.  Is 
especially  convenient  this  oetbc  i.ng  the  study  of  rapidly 

changing  and  short*tern  noises. 

Entire/all  netering  equipnent  (audio^noise  neters,  laalyzers, 
etc.)  nust  periodically,  is  not  thinner  than  one  tines  per  annum,  to 
be  checked  and  to  be  calibrated  in  special  acoustic  laboratories  and 
to  tested. 

The  aeasurenant  of  noise  nust  be  produced  on  work  areas. 

In  shops  with  the  even  distribution  of  noisy  equipment 
connon/general/total  noise  level  is  ncasured  at  two  points  according 
to  the  longitudinal  axis  of  location  at  a distance  of  one  third  from 
transverse  walls  and  height/altitude  1.5  n of  sex/floor. 

In  shops  with  the  concentrated  arrangenent/peroutatio n of  noisy 
mechanisns  - at  a distance  1 n of  nechanisn  froa  noise  source  and 
height/altitude  1.5  a of  sex/floor.  In  the  cabin/conpartments  of 
observation  and  in  the  locations,  which  do  not  have  noisy  equipment, 
in  the  aiddle  of  location,  at  height/altitude  1,5  m of  sex/floor. 
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j^ripeaejibi  lactoT 
^ OKTaBiioii  noaocu 

r CpejHMe  reoMei- 
' piiMccKHe  qacTOTu 

! 

CO  1 

DpeflObi  qacTOT 
OKTaBHOH  no;iocbi 

CpeaHcreoMeipM- 
qecKMc  qacTOTbi 

37,5—75 

50 

50- 100 

1 

75 

75-150 

100 

100—200 

150 

150—300 

200 

200—400 

.300 

.300-600  • 

400 

400—  800 

600 

600—1200 

800 

800—1600 

1200 

1200—2400 

1600 

1600-3200 

2400 

2400—4800 

3200 

3200—6400 

4800 

4800—9600 

6400 

6400—12  800 

9600 

Key:  (1).  Frequency  liaits  of  the  octave  band  Hz.  (2).  Gconetrical 
Bean  frequencies  Hz. 


Page  36. 

Of  the  holes  of  channels*  which  publish  noise  in  the  atmosphere: 

a)  at  a distance  1 ra  of  the  edge  of  the  hole  of  channel  in 
output  plane; 

b)  at  four  points  around  the  building  froa  which  is  ierived  the 
channel*  at  a distance  10  a of  the  walls  of  building  and 
height/altitude  1.5  a of  the  earth/ground. 
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In  the  cala  pcoduction  locations  where  the  noise  level  does  not 
exceed  75  dB,  one  should  conduct  the  eeasureaents  only  of  loudness 
level  in  backgrounds  without  the  construction  of  noise  spectrun. 


NOFHALIZATION  OF  NOISE  LEVEL  IN  P8OD0CTION, 


According  to  work,  conditions  to  coapletely  eliainate  the 
harnful  effect  of  noise  is  inpossible.  It  is  necessary  to  conduct 
active  fight  for  reduction  in  the  noise  and  the  linitatioa  of 
acceptable  noise  levels  in  production  for  the  target/purpose  of  the 
protection  of  the  organ/control  of  audition  fron  regeneration  and 
destruction* 

The  "ti ae/ten porary  sanitary  noras  and  the  rules  on  the 
liaitation  of  noise  in  production",  affiraed  GGSI  of  the  USSR  on  9 
February  1956  (No  205-56),  establish/install  the  pernissible 
boundary/interface  of  noisiness  for  the  existing  types  of  mechanisms 
and  technological  processes  taking  into  account  realization  under 
production  conditions  of  the  now  known  technically  attained  measures 
for  a reduction  in  the  noise. 
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Gcadition  of  the  harafulness  of  production  noise  it  is  expressed 
during  the  deteraination  of  the  classes  of  noise,  for  each  of  which 
is  establish/installed  its  tolerance  level  (Table  12). 

Supplenentary  necessary  conditions  to  the  indicated  tolerance 
levels  and  the  spectra  is  the  intelligibility  of  speech,  which  must 
be  satisfactory  under  conditions  of  the  noises  of  all  three  classes, 
naeely:  the  aultiple^digit  numbers,  pronouncing  the  voice  of  normal 
volume.  Bust  be  good  audible  at  a distance  1.5  m of  speaker. 
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Table  12. 


K^acc 

ujyMa 

^ XapaKTepMCTHKa  luyMa 

^^onycTiiMuii 
vpoBeHb  luyMa 
dff 

' -'N  1 

1 ^ 1 

nepewH 

1 HiiSKoqacTOTiibic  luynu  (ujvm  thxoxojihux  arpera-  ^ 
' TOB  neyaapHoro  aeiicTBim,  uiyuu,  nponHKaiomHe  1 
CKB03b  3ByKon3oanpyiomMe  nperpaau  — creHU,  ne-  l 
pCKpUTHB,  KWKyXH)  — HallOo.l  b lUHC  ypOBHH  B CIieKTpC 
pacnoaoKCiibi  hiokb  MacToru  300  2i<,  BUiue  KOiopoK  | 
ypoBHii  noHii*aioTc«  (iie  neiiee  mcm  na  5 off  iia  ok- 
1 Tasy) 

90-100 

BTopoii 

V!  CptaHCBacTOThue  luyMhi  (layMu  ffoabuiHiicTBa  na- 
muH,  ciaHKOB  H arperaioB  Heyaapnoro  aeiicTBiia)  — 
HaHCoabume  ypoBHM  b ciieKipe  pacnoaoiKeHhi  HH>Ke 
MaCTOThI  800  24,  Bhllue  KOTOpoil  ypOBHll  nOHH>KaK)TCa 
(He  MCHee  qeM  Ha  5 Off  na  OKTasy) 

85-90 

TpeTufi 

i 

('•^''BbicoKoqacTOTHbie  uiyMu  (aBeHBUiHe,  HjiinamMe  h 
"CBHCTHutHe  luyMhi,  xapaKTepHbie  aaa  arperaroB  yaap- 
Horo  aeficTBHa,  hotokob  Boaayxa  h raaa,  arperaroB, 
aeiicTByiomHx  c ffoabiuHMH  CKOpociauH)  — HaHOoxb- 
ujMe  ypoBHH  B cneKTpe  pacnoaoiKeHbi  Buiue  qacTotbi 
800  24 

i 

i 

j 75—85 

Key:  (1).  Class  of  noise.  (2).  Characteristic  of  noise.  (3). 
Acceptable  noise  level  dB.  (4).  The  first.  (5).  Low-f regue ncy  noises 
(noise  of  the  slow  aggregate/units  of  unstressed  action,  the  noises, 
which  penetrate  through  sound  insulating  barrier/obstacles  - wall» 
overlaps,  jackets)  - the  greatest  levels  in  the  spectrun  are 
arrange/located  balov  the  freguency  300  Hz  higher  than  which  levels 
are  depressed  (not  less  than  on  5 dB  to  octave) . (6) . The  second. 

(7).  Middle  freguency  noises  (noises  of  the  najority  of  machines, 
machine  tools  and  aggregate/units  of  unstressed  action)  - the 
greatest  levels  in  the  spectrum  are  located  lower  than  the  freguency 
800  Hz,  higher  than  which  levels  are  depressed  (not  less  than  on  5 dB 
to  octave).  (8).  The  third.  (9).  High-frequency  noises  (ringing. 
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sibilant  and  whistling  noises,  characteristic  for  the  aggregate/units 
of  percussion,  the  air  flows  and  gas,  aggregate/units,  which  effect 
at  high  speeds)  - the  greatest  levels  in  the  spectrua  are  located  are 
higher  than  the  frequency  800  Hz. 


Page  37. 

If  of  50  naaed  nuabers  more  than  40  are  taken  correctly,  then 
intelligibility  is  considered  satisfactory  and  this  noise  does  not 
exceed  permissible. 

For  the  calm  production  locations,  arrange/located  in  the 
territory  of  plant,  design  bureaus,  office  and  adainistrative 
locations  in  private  and  windows  the  level  of  permissible  noise 
level,  which  penetrates  into  this  location  from  other  production 
locations,  it  must  not  exceed  50  backgrounds  of  outside  dependence  on 
its  frequency  composition- 

1 

Procedure  of  the  determination  of  acceptable  noise  level  from  the  | 

1 

curve/graph  of  norms.  I 


J. 
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After  aeasuring  the  coaooQ/genecal/total  lerel  of  noise  strengt 
in  decibels  with  the  aid  of  objective  audio-noise  netec  and  the 
frequency  noise  spectrua  in  decibels  with  the  aid  of  audio-noise 
aeter  and  the  connected  to  it  filter  one  should  construct  fron 
aeasureaent  data  noise  spectrua  on  tracing  paper  to  the  scale, 
identical  to  the  graph  of  noras  (Fig.  v for  which: 

a)  to  plot  along  the  axis  of  abscissas  the  geometric  mean 
frequencies  of  filter  (from  Table  11); 

b)  on  the  ordinates  of  graph,  corresponding  to  geometric  mean 
frequencies,  to  plot  down  fron  zero  decibels  the  measured  values  of 
the  noise  levels  in  bands. 

Hote.  For  zero  decibels,  it  is  possible  to  accept  greatest  of 
the  aeasured  levels  in  the  spectrua  and  to  set  aside  the  difference 
between  the  greatest,  levels  in  the  spectrua  and  by  the  remaining 
levels  in  spectrua  bands. 


Pig.  20.  Acceptable  noise  levels  in  production  for  noises  of 
different  classes  (graph  of  norns)  . 

Key;  (1).  Classes  of  noises.  (2).  Low-frequency.  (3).  Middle 
frequency.  (4).,  High-frequency.  (5).  Relative  levels  of  noise 
strength  in  spectrun  bands  in  dB.  (6).  dB'.  (7).  Frequency  in  Hz 


PAGE 


DOC  = 7723>904 


iko 


Page  38. 

The  graph  of  norms  is  combined  with  the  ccnstructed  graph  of 
noise  spectrum  by  the  imposition  of  tracing  paper  on  graph  (see  Fig- 
20)  . 


Noise  is  cons-'idered  permissible,  if  the  line,  spectrum  envelope 
cf  noise,  it  does  not  fall  to  more  than  3 db  outside  boundary  line  of 
the  graph  of  norms,  which  corresponds  to  the  measured  by  audio-noise 
meter  common/general/total  level  of  noise  strength- 


COLLECTIVE  AND  INDIVIDUAL  PROTECTIVE  MEANS  FROM  PRODUCTION  NOISE. 


Transfer/converting  to  the  practical  measures  of  fight  with 
production  noise,  one  should  say  that  its  success  will  depend  in 
large  measure  on  its  organization- 

The  present  effective  fight,  which  guarantees  lowest  possible 
noise  levels  in  production,  must  begin  considerably  earlier  than  the 
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la unching/ starting  of  new  shops  and  production,  earlier  than  the 
issue  of  machine  tools  and  mechanisms.  In  this  case  to  the 
development  of  the  combat  means,  it  is  necessary  to  draw  the 
technical-engineering  workers  of  the  design  and  planning 
organizations  of  the  machine  building  industry,  technologists  and 
specialists,  who  participate  in  the  creation  of  constructions  and  the 
composition  of  projects,  and  also  the  representatives  of  the 
organizations,  which  confirm  new  constructions  and  projects. 

In  the  effective  shops  and  productions,  the  noise  abatement  must 
ho  done  simultaneously  with  the  different  in  character  noise  sources, 
which  are  already  located  in  the  flow  of  production. 

Measures  for  fight  with  production  noise  it  is  accepted  to 
divide  into  three  categories: 

1)  measure  for  a decrease  in  the  level  of  production  noise  to 
the  maximum  permissible  norms  in  the  effective  shops; 

2)  technical  requirements  with  respect  to  noise  abatement  of  new 
machines  and  mechanisms; 

3)  the  technical  specifications  of  the  planning  of  noisy 


productions. 
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Measures  for  a decrease  in  the  level  of  production  noise  to  the 
■axinun  pernissible  noras  in  the  effective  shops  in  each  individual 
case  Bust  be  defined  after  the  visual  inspection  of  aechanisB  both  in 
that  which  effects  and  in  the  inactive  state#  and  also  after 
obtaining  of  the  acoustic  ezaaination/inspection  of  production 
conditions  of  this  work  area#  shop,  production  and  analysis  of  the 
coaponents  of  noise,  only  in  this  case  the  deteraination  of  reasons 
will  be  considerably  lighten  and  the  aeasures,  directed  toward  the 
liquidation  of  these  reasons#  will  bring  the  greatest  results. 

NeasurviS  for  a reduction  in  the  production  noise  in  active  shops. 

In  all  production  locations  where  the  noise  levels  on  work  areas 
exceed  pernissible#  aust  be  accepted  aeasures  for 

insulation/isolation  of  noise  source,  prevention  of  the  propagation 
of  vibration  and  its  eaission/radiation#  for  sound  absorption  by 


special  devices. 

I 


I 


Page  39. 
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The  sources  sharply  esitted  noise  (nechanisnSf  installations, 
aggregate/units,  processes)  nust  be  insulated  fcy  neans  of  their 
conclosion/deri?at ion  into  separate  locations  or  by  the  installation 
cf  special  dense  wooden  or  brick  partition/baffles  with  the 
transference  of  control  panel  for  partition/baffle. 

Brick  partition/baffle  into  one  brick  gives  a reduction  in  the 
noise  to  43  dB,  and  in  one  and  one-half  brick  - to  49  dB*. 


^ footnote  The  effect  of  the  sound-proofing  devices  and  all  aeasures 

is  given  on  actual  aeasurenents  after  ispleaentation.  For  varied 
conditions  and  with  the  different  by  execution  the  effect  can  be 
changed  within  liaits  of  ^3  dB.  ENDFOOTNOTE. 

/ 

If  it  is  not  possible  to  insulate  noise  sources,  one  should 
establish/install  near  then  the  soundproofed  cabin/conpartnents  for 
servicing  personnel  with  control  panel  and  inspection  window  (two-  or 
by  the  three-layered  pressurized/sealed  glazing). 


The  wooden  tightly  closed  cabin/conpartaent  decreases  noise  by 
30-40  dB. 
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Test  benches  for  snail  engines  insulate  b;  the  special 
sound-proofing  chaabers  froa  dense  tree  on  to  glue  (without  the 
application/ use  of  nails)  wall  thickness  froa  20  to  25  na  This 
chaabcr  decreases  noise  by  18.5-20  dB.  The  sound-proofing  chaabec  can 
be  double  froa  internediate  air  interlayer  without  facing  and  with 
the  lower  cohering  froa  sound-absorbing  naterial;  there  can  be  the 
chaabers  and  the  special  constructions  (Fig.  21). 
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Pig.  21.  Jacket  of  spacial  coastractloa  with  glaziog  foe  packing 
aatoaatic  aachina. 


Page  40. 

As  sound^absoebent  naterials  for  the  walls,  the  overlaps,  the 
chaabers,  the  chests,  jackets,  etc.,  one  should  apply  naterial 
without  pores,  with  high  acoustical  resistance  and  the  coefficient  of 
sound  absorption,  which  does  not  exceed  0. lo/o.  To  such  naterials 
they  are  related: 

a)  brickwork  into  half-brick  (12  cn)  . plastered  fron  two  sides 
by  ceaent  aortar,  decreases  noise  by  46  dS; 
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1>)  concrete  and  the  reinforced  concrete  with  a cast  thickness  of 
80  sa  - decreases  noise  by  44  dB; 

c)  the  sane  thickness  of  110  > decreases  noise  by  47  dB; 

d)  double  wall  of  two  layers  of  gypsus  plate/slabs  8 cs  in 
thickness*  placed  close*  decreases  noise  by  44  dB; 

e)  the  sane  with  inter val/gap  in  6 cs  decreases  noise  by  49 
dB; 

f)  the  sane  with  interval/gap  in  10  ca  - decreases  noise  by  51 
dB; 

g)  wall  froa  pinewood  panels  4 ca  in  thickness*  plastered  by 
calciferous>gipsyn  solution/opening*  decreases  noise  by  30  dB; 

h)  the  cork  board  with  a thickness  of  50  aa  - decreases  noise  by 
20  dB; 

i)  plywood  with  a thickness  of  3.2  aa  - lowers  noise  to  17  dB; 

j)  glass  airror  with  a thickness  of  3-4  an  - lowers  noise  to  28 
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As  sound-absacbln gs  aaterial  for  an  internal  facing,  is  applied 
hair  felt  - with  layer  25  it  gives  suppleaentary  reduction  of 
noise  on  7.1  dB,  with  layer  in  50  ■■  a redaction  increases  to  10.5 
dB;  are  applied  also  cotton,  oakun,  asbestos,  the  slag  cotton  and 
another  sound-absorbings  aaterial. 

Sound-absorbing  aaterial  is  held  froa  within  by  fine/thin  wire 
gauze,  the  perforated/punched  cardboard  or  the  per fora ted/ punched 
plywood,  which  are  fastened  to  internal  wall  short,  those  who  not 
pass  through  wood  screws. 


She  double  chanber  design,  coated  by  sound-absorbing  aaterial, 
decreases  noise  to  47  dB. 


I 


i 


For  convenience  in  the  operation,  the  chanter  can  be  carried  oat 
Duaber  systea  by  lift  inspection  window,  with  the  heraetically 
built-in  two-layer  glazing,  which  rests  io  all  places  of  joint  on 
sound-absorbing  packing  of  felt  or  rubber. 

\ 

Sound-proofing  effect  of  inspection  window  with  single  glazing 
16  dB,  nunber  systea  by  double  glazing  - 20-30  dB. 
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the  chaebers  foc  the  aggCegate/units*  which  tequlce  free  air 
circulation,  can  have  branch  connections,  included  in  ventilation 
systen*  or  diversion/taps  in  the  fora  of  the  pipes  of  varying 
section,  directed  to  sex/flcor  or  ceiling*. 

Sand-blast  cabinet  froa  gland  (nuaber  systea  by  the  rubber  hoses 
for  a work  within  it)  for  purification/cleaning  of  parts,  coated  with 
inside  technical  felt  under  aetal  grid,  decreases  noise  level  to 
33-35  dB. 


the  noise  of  the  engines  of  separate  asseablies  or  parts  of 
aggregate/unit  is  decreased  by  aeans  of  insulation/isolation  by  their 
aetal  casing  (Fig.  22). 

Jackets  are  aanufactured  of  of  2-3  ailliaetric  iron  of  welded 
construction  with  dense  fastening  to  supporting/reference  wooden 
plate/slab  or  the  flange  through  the  insulating  greased  packing.  This 
jacket  decreases  noise  to  15-18  dB. 

Page  41. 

It  can  be  aade  in  the  fora  of  housing  of  veneer  with  2-  or  3-  layer 
aetallic  or  wooden  inserted  panels  instead  of  the  walls  with  packing 
of  technical  felt. 
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Jacket  £oc  insalation/isolation  of  tone  noises  (crushers,  ball 
sills,  etc.)  can  be  Bade  of  two  layers  of  a lO-sillisetric  plywood 
with  that  laid  between  then  by  the  ti9htly  connected  and  riveted  on 
Velds  linoleuB  with  a thickness  of  5 ss#  by  plywood  or  plug  plate. 
This  jacket  raises  the  effect  of  a reduction  in  the  noise  to  25  dB 
and  more. 


Fig.  22.  Rackioe  tools  with  noise- tedaciag  binged/revecsible  jackets, 
a)  Device  with  enclosed  casings,  b)  aacbine  tool  with 
hinged/revecsible  jackets. 
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Page  42. 

Jacket  can  be  hinged/reversible,  on  loops,  hangers,  etc.  in  all 
cases  the  supressing  ability  of  jacket  will  depend  on  the  seal  of 
structare  and  its  fastening  (Fig.  23) . 

Insulation/isolation  of  the  tunbling  barrels,  ore  crushers, 
spherical  grinder,  etc.  can  be  realized  by  the  device  of  special 
chests  with  individual  sections. 


7723>504 


Fig»  23.  Pneuaatic  aggregate/unit  PGA-6  with  hinged/reversible  jacket 


to  movable  rivetiag  presses,  a)  in  running  order,  b)  in  nonoperating 
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Page  4 3. 


Chests  can  be  nanufactuced  according  to  the  type  of  the  chaabecs 
with  dense  single  either  double  door  or  lift  cap/cover.  Within  the 
chest  of  a sufficient  size/dimension,  is  installed  the  foundation, 
drives  and  another  necessary  eguipaent.  This  device  of  single  chest 
provides  a reduction  in  the  noise  to  20-35  dB,  and  double  with  the 
sound-absorbing  facing  - to  50  dB. 

Furthermore,  the  tuabling  barrel  can  be  dressed  into  "jacket" 
from  sheet  rubber  with  the  sheathing/skin  of  surface  by  the  strips  of 
wood,  which  tightly  press  jacket  by  bands  or  clamps  (tie  pieces)  over 
entire  drum  surface. 

A reduction  in  the  noise  of  the  tumbling  barrels  (in  foundry 
shops),  is  achieved  by  installation  within  their  second  grid  from 
armored  plate/slabs  with  the  air  seal  in  2-3  cm.  Simultaneously  from 
the  external  drum  surface  is  placed  the  layer  cf  rubber,  strengthened 
with  the  aid  of  transverse  continuous  block/backings  under  metallic 
belt/zones. 
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The  iapact  noises,  accoapanied  by  powerful  shaking  and  vibration 
of  aggregate/unit  (hanoers,  hot-die- forging,  forging  pneuaatic, 
knockout  or  landing/heading  autoaatic  aachines)  and  by  the 
eaission/radiations  of  powerful  air  waves,  require  special  measures 
for  the  prevention/warning  of  the  propagation  of  vibration  to 
vibration  insulating  parts  of  the  construction  and  beyond  the  limits 
of  machine  tool. 

As  the  vibration-isolating  materials  it  is  possible  to  apply: 

a)  rubber  porous,  soft,  in  the  form  of  ribbed  slabs  or 
plate/slabs  with  holes;  rubber  of  average  hardness;  rubber  of  special 
types; 

b)  plug  natural  or  plug  grit  in  the  fora  of  plate/slabs; 


c)  felt  soft;  felt  rigid  pressed  and  felt  with  the  layer  of 

plug; 

d)  mineral  felt  on  the  bituminous  bonding  agent,  manufactured  in 
the  form  of  the  fabrics  with  a thickness  of  3-5  cm,  by  the  width  of 
1.5-2  a and  by  the  length  of  3 a; 


e)  the  asbestos-cement  plate/slabs  with  a thickness  of  3 ca  from 
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the  aixture  of  50o/o  asbestos  and  50o/o  of  ceaent*  dissolved  by 
Hater; 

f)  plate/slab  froa  aineral  plug  3 ca  in  thickness,  aanufactured 
froB  the  slag  cotton  with  the  treataent  by  eaulsion; 

g)  Hood-fiber  boards  2-5  ca  in  thickaess,  Banufactured  froa 
production  uastes  of  wood  pulp  at  paper  and  pasteboard  factories. 

Packing  of  felt  under  aachines  it  follows  periodically  - through 
2-3  years,  and  rubber  after  4-6  years  - to  replace  new. 


Reaaining  aatecials  as  sore  to  strut  can  be  replaced  with 
necessity. 

The  prevention/warning  of  the  propagation  of  vibration  beyond 
the  Units  of  inpact  constructions  (haaaers  forging,  knockout 
aachines,  etc.)  is  achieved  by  the  device  of  the  attenuating 
foundations  (Fig.  24).  For  powerful  assenblies  the  foundations  work 
into  the  earth/ground  to  900-1000  bb  and  aore. 

Page  44. 


Into  the  bottoB  of  the  coated  with  brick  planking,  it  is  filled  and 
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is  taaped  layer  of  sand  or  gravel  above  which  along  foundation  are 
laid  cross  ties  at  a distance  300-400  ■■  one  fron  another  and  on  then^ 
rests  concrete  foundation.  Above  concrete  cushion  with  the  poured  in 
it  bolts  for  fastening  of  the  foundation  of  nachine  tool,  is  laid  a 
layer  of  aineral  felt  on  bituninous  bonding  agent  15  cn  in  thickness 
and  oaken  block^acking  70-100  ■*  in  thickness,  that  corresponds  by 
area  to  the  basis/base  of  machine  tool. 

Machine  tool  can  be  establish/installed  and  to  the  spring  or 
rubber  fenderings  (Fig.  25)  of  welded  construction  (construction  of 
spring  shock  absorbers  is  developed  LlOTr  and  two-spring  with  rubber 
packings  - NISO) . 

During  the  assenbly  of  nachine  tool  on  shock  absorbers  for  the 
target/purpose  of  the  prevention/warning  of  sound  emission  by 
foundation  level  it  is  required  to  bring  under  the  basis/base  of 
nachine  tool  with  two-layer  sound-absorbing  packing  of  of  wood-fiber 
or  cork  board  and  rubber  (Fig.  26)  . 

Under  knob/caps  or  nuts  of  nounting  bolts,  which  strengthen 
nachine  tool  to  foundation,  it  is  necessary  to  place  rubber  and 
netallic  washers,  and  to  pain  - to  put  on  rubber  tube  or  to  leave  air 
gap.  Fastening  nust  rigid  link  aggregate/unit  nwnber  system  with 
foundation  to  avoid  energence  and  transnission  of  vibration. 


L 
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Key:  (1).  Bolt  under  hub/boss  to  pour.  (2).  Felt  technical  or  sheet 
rubber  (10  ■■} . (3)  • Concrete.  (4).  Oakeu  cushion  according  to  the 
size/diaension  of  the  basis/base  of  machine  tool  70  aa  in  thickness. 
(5).  Cross  ties.  (6).  sand. 
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In  the  places  of  the  greatest  eaission/radiation  of  vibration  by 
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■achine  tool  > on  ara,  thinning  projections,  indentations,  legs, 
struts,  the  escapes  of  design,  receiving  shocks,  to  all  netailic 
"waists"  for  a decrease  in  radiating  surface  of  nachine  tool  or 
attachaent  one  should  install  with  interference  circular  rubber 
sleeves,  clutches,  beaker/slee ves  or  tighten  the  closely  fitted  layer 
cf  rubber,  pressing  it  by  wooden  or  netailic  washer  and  fastening  by 
tightening  bolts  or  claaps  (Fig.  27)  . 


i 


r-’ 


Fig.  25.  TibratioD'^daiping  supports.  Constructions  of  spring  shock 

absorbers,  a)  Shock  absorber  LIOT.  1 - cylindrical  spring,  2 - 

supporting/reference  aachine  tool,  3 - the  fastening  bolt,  4 - 

housing,  5 - area/site,  6 - nut  for  preliainary  tightening,  7 - nut 

lock,  8 - bushing  of  rubber,  9 - the  cushion  of  rubber  or  plug,  10  - 

supporting  aetallic  disk,  11  - metallic  and  rubber  washers,  b) 

two-spring  shock  absorber  with  rubber  packing,  c and  d - general  view 

and  the  cut/section  of  an  eguifreguent  shock  absorber  of  the  type 
nso-l.  1 - strut- bushing,  2 - rubber  tube,  3 - washer,  % - buffer,  5 

- basis/base,  6 - exponential  spring  7 - cover  plate. 
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Fig.  26.  fibration  daaplng  elastic  and  spring  cushions,  a'^the 
■oanting  aethod  of  aachines  on  cushions,  b—an  exaaple  of  the  setting 
up  of  generator  on  spring  shock  absorbers,  c and  d coabination  of 
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plate/slab  and  aachine  is  establish/installed  to  resilient  eountings. 

Key:  <1).  Rood-fibrous  plate/slab.  (2).  Spring  packing.  (3). 
reinforced  concrete  plate/slab. 


Page  R7. 

Tool  naking  tables,  the  joiners  benchhes,  carrying  large  inpact 
load,  one  should  cover/coat  the  top  with  linoleum,  fiberglass, 
plastic  or  polychlorovlay 1 plates,  fastening  then  to  edges  of  the 
table  narrow  (10  x 10  nn)  corner  angle  iron  the  tin  plate. 


Under  entire  that  installed  on  tables  or  joiners  benchhes  tool 
naking  tools  and  trueing  attachnent  of  iron  sheets,  their  bending  by 
hand  on  plate/slab,  rail  or  the  strean  of  square  section/cut,  with 
knockout  on  figure  models,  anvils  or  in  jaws  under  the  basis/base  of 
the  attachment  between  the  plate/slab  and  the  machine  tool,  and  also 
under  the  washers  of  the  fastening  bolts  should  place  two- layered 
attenuating  lining  fron  sheet  of  asbestos  and  nineral  felt  on 
bituninous  basis/base  or  frcn  rubber  (Fig'.  28)  . 

■during  working  of  large  netallic  planes  or  cavity  articles 
(boilers,  the  cisterns,  the  containers  and  ether  large-size 
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capacitance/capacities  froa  sheet  aetal)  by  aeans  of  pneaaatic 
riveting,  which  creates  high  noise  level  both  within  the 
capacitance/capacity  and  snaruji,  the  resources  of  attenuation  are 
difficult. 


0) 


Fig.  27.  Damping  packings  in  thinning  o£  rail  (felt  is  held  by  wooden 
washer  and  bolts)  . 


Key:  <(1).  «ood  plate/bar-  (2).  Fastening  bolt.  (3).  Felt. 


Fig.  28.  Dasping  packings  under  straightening  plate/slab. 
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As  the  nost  rational  resource  in  such  cases  can  serve  the  coating  of 
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an  entire  surface  of  article  with  several  layers  of  varnish  or  latex 
(synthetic  rubber)  • which  after  drying  in  the  open  air  will  leave  on 
■etallic  surface  fine/thin  (to  1 ■■) « but  having  large  coefficient  of 
friction,  and  consequently,  vibration-dasping  fils  of  artificial 
coating,  which  does  not  nix  work. 


As  the  resource,  which  reduces  the  plane  of  the 
esission/radiation  of  air  waves  and  absorbing  then*  can  serve  the 
application/use  of  panels  (of  type  of  blankets)  fron  the  double  layer 
of  ATIllKh-15,  cotton  with  the  fire-resistant  inpregnation  with 
antipyrine  (OP)  and  coated  fron  upper  side  of  dressed  linen  AMZH  or 
An  100-OPZ  with  dense  surface  film,  such  panels  are  opened  according 
to  the  size/dinensions  of  article,  are  face/trisned  on  edges  by  the 
Weld  of  overlook  or  with  knee  tc  another  side  to  15-20  cn  (Fig.  29). 


When  article  is  very  great,  is  nanufactured  several  panels  of 
seall  size/dinensions  (h  x h or  4 x 5 a)  and  they  throw  then  on  the 
plane  of  article,  overlapping  each  other.  If  necessary  to  free  place 
for  the  treatnent  of  panel  it  is  easy  to  aove. 

The  sane  panel,  double  (inside  by  oil  cloth  surface)  for  the 


absorption  of  high-pitcheds  sound,  can  be  hung  up  along  great 
capacities.  If  workers  are  located  within  nachined 
capacitance/capacity,  then  panel  they  hang  up  in  it  along  diagonal. 
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Noise  froB  the  shock  of  instruaent  in  the  «ork  of  slotting  and 
knockout  aachine  tools  can  be  lowered  by  neans  ofattachaent  on 
bracket  (higher  than  the  instruaent)  with  the  aid  of  the  claaping 
collar  of  rubber  beaker/slee»e  2-3  an  in  long  lower  than  cutting  or 
working  edge  of  instruaent. 
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Fig.  29.  Soand-absocbing  panel,  a)  the  weld  of  overlock,  b)  Meld  in 
the  sites  of  joint. 


Page  49. 

the  aechanical  noise,  which  appears  in  the  work  of  nechanisns  on 
idle  or  working  course  (in  catching  of  toothed  wheelss,  in  the  work 
of  can/catch/jaws,  froo  the  shocks  of  pushers  on  valve  stess,  froa 
the  work  of  crankgear) , of  autonatic  Machines  on  the  aanufacture  of 
parts  cutting,  etc.,  and  also  with  technical  shcrtcoaings  in  the 
aechanisas  (into  the  result  of  eccentricity,  internal  slants. 
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incorrectness  of  assembly  or  wear  of  parts)  is  decreased  by  the  way; 

a)  the  elioination  of  technical  defects  and  aalfanctions  in 
mechanisms; 

b)  testing  undercarriages,  their  fastening  and  correctness  of 
assembly; 

c)  the  elimination  of  play,  slants,  lact  of  balance  of  motion 
work  and  their  correct  fixation,  decrease  in  the  range  of 
oscillation; 

d)  timely  repair  and  the  replacements  of  the  worn  out  parts; 

e)  the  replacement  of  serrated  straight- tocthed  wheels  with 
gears  with  herringbone  tooth; 

f)  increase  of  the  width  of  gears; 

g)  the  Selection  of  the  relationship/rat io  of  the  teeth  of 
gears; 


h)  the  replacement  of  metallic  gears  and  their  alternating 
coupling  with  serrated  oscillations  from  nonsonorous  materials: 
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fibrolite,  ebonite,  Textolite,  plastic,  artificial  leather,  etc; 


i)  the  regular  lubrication  of  motion  wcrk; 


j)  the  replacement  of  transmission  drive  by  electric  motors; 


h)  the  application/use  of  the  sound-proofing  hinged/reversible 
jackets  in  noisiest  locations  (reduction,  chain/catenary,  belt,  etc. 
transmissions)  ; 


l)  of  the  automation  of  the  supply  of  material; 

m)  systematic  planned  supervision  after  the  state  of  the  stock 
of  machine  tools  in  operation- 

A reduction  in  the  noise,  which  appears  from  the  cutting  forces, 
is  achieved  by  lubrication  (oil,  emulsion)  or  by  the  execution  of 
works  in  oil  baths. 


Much  higher  noise  appears  during  the  mechanized,^  and  also  hand 
finishing  of  articles  made  of  the  alloyed  or  light  alloys,  with 
alternating/variable  section/cut,  internal  projections  or  cavities, 
the  centec-of-gravity  disturbance  and  other  deviations  from  norm.  For 
the  limitation  of  their  vibration  treatment  it  is  necessary  to  do  in 
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attachoents,  creating  the  densest  adjoining  to  the  attachaent  of 
radiating  surface  of  part*  If  attachment  is  not  closed  entire 
radiating  surface  of  part,  then  it  one  should  tighten  by  the  steel 
clamps  of  various  foras  and  size/diaensions  (place),  by  the  equipped 
sectors  from  rubber  or  bituainized  felt,  strengthened  froa  inside  of 
claap  on  the  recessed  into  material  rivets  or  the  bolts,  which  eaerge 
outside.  The  tension  of  clamps  (Fig.  30a)  is  regulated  by  tightening 
bolts.  A quantity  of  clamps  is  determined  by  the  size/diaensions  of 
article. 

Also  descends  the  sounding  of  steel  tubes  during  their  internal 
treatment  (Fig.  30b)  . 

Page  50. 

During  the  external  working  of  ductsv  the  limitation  of  the 
propagation  of  vibration  and  sound  emission  is  achieved  by  driving  in 
inside  the  ducts  of  wooden  plugs  with  rubber  packing,  and  also 
spacers  with  the  spiral  control  of  pressing  rubber  or  felt 
interlayers  against  the  internal  surface  of  duct.  Oaring  the 
treatment  of  edge  or  it  is  end  duct  it  is  possible  to  utilize  an 
external  and  internal  method  of  silencing. 

Parts  with  alternating/variable  section/cut  or  the  special 
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consuaption/product ion/generation  of  the  coiplex  conf iguration,  which 
have  sharp  and  thinned  strongly  vibrating  cell/eleaents  (blade/vane 
of  turbines*  the  blade  wheel  of  coapressor,  etc.)*  require  special 
attachaents  for  the  vibration  daaping  of  these  cell/eleaents  - the 
setting  op  of  a clanp- vibration  daaper*  packing*  clutches*  the 
belt/zones*  developed/processed  usually  in  connection  with  place  by 
way  of  working  invention. 
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Fig.  30.  Clasps  (a)  aad  internal  spacing  ,(b)  daring  processing  of 
dects  and  different  capacitance/capacities. 


Key:  (1).  Machined  part.  (2).  Steel  tie  piece  • clasp.  (3).  soft 
rubber  2-3  cs.  (4).  Loops.  (5).  Spacer  steel  plates.  (6).  Spacer 
sc re H/ propeller  with  right  and  left-handed  thread  on  ends. 
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One  Of  the  specieen/ samples  of  this  claap  it  is  represented  in 
Fig.  31. 


The  treateent  of  rounds  of  large  Length  of  autonatic* re volver 
■achine  tools,  which  creates  noise  to  94-97  dB,  is  produced  in 
special  attachment  - the  directing  ducts,  coated  from  internal  and 
face  with  the  nonsonorous  vibration-damping  materials,  or  in  the 
attachment,  which  consists  of  the  ducts  between  which  is  placed  the 
Spring  with  the  alternating/variable  diameter  of  turns  either  with 
the  filling  of  interval/gap  by  dry  sand  or  with  the  filling  of  it 
with  viscous  fluid.  The  position  of  internal  tube  in  this  case  is 
detented  by  rubber  or  wooden  rings. 


A reduction  in  the  noise,  produced  by  instrument,  depends  not 
only  oi:  lubrication,  but  also  on  the  state  of  the  instrument:  from 
its  timely  replacement,  sharpening,  etc. 


Pneumatic  tool  (pneumatic  drills,  pneumatic  hammers, 
pneumo-cutters,  etc.) , the  considerable  noise  created  on  Leaving  of 
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exhaust  air  (to  117  dB) • at  plants  usually  altec*  equipping  it  with 

( 

special  silencers  •>  the  closed  chaabers  foe  the  expansion  of  the  jet 

i 

of  the  compressed  air  to  its  output/yield  in  the  ataosphere  (Fig.  ' 

32). 

As  this  chamber  it  is  possible  to  utilize  also  a cavity  within 
housing.  The  best  solution  is  the  device  of  the  chamber  in  the  body 
of  the  housing  of  hnob/stick  (of  shaft)  with  12-15  additionally 
drilled  outlets  into  1.5-2  mm  for  a free  air  outlet  to  bit  or  milling 
cutter  (Fig.  33).  To  lower  the  noise  of  the  working  shocks  of  ,! 

I 

pneumatic  hammers  thus  far  did  not  manage. 

;| 

I 


f 


I 


i 

I 

I 


DOC  » 77231405 


PAGE  JK'  1:^6 


Page  52. 

To  a decrease  in  the  level  of  production  noise  contribute  also 
the  preventive/var n ing  inspection  of  attachients,  testing  stability 
and  the  eliaination  of  the  vibration  of  aetallic  parts  by  neans  of 
the  stiffening  of  construction,  the  application/use  of 
sound-insulating  packing,  lugs,  sectors  (prevent/warning 
eeission/r Adi^tion  and  noise  propagation)  • an  increase  in  the  density 
of  the  adjoining  of  article,  reliability  of  fastening  article,  etc. 


PAGE  U6 


Pig.  32.  Noiseless  drill  with  reaovable  silencing  chaaber:  a)  to 
asseably^  b)  in  assenbled  font.  1 - hole  for  the  adaission  of  exhaust 
air  into  the  chaaber,  2 - tightening  bolt,  3 - clasping  collar 
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(binding  band)  , U are  silencing  chanber. 
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The  aerodynanic  or  hydranlic  noise^  which  appears  at  high 
velocities  of  the  flow  of  air«  gas  or  liquids,  during  abrupt  changes 
in  the  direction  (during  the  flow  about  the  blade/vanes  on  edges  with 
rotations,  the  overcoming  of  obstructions)  is  somewhat  decreased  by 
the  careful  perfecting  of  the  edges  of  fairings,  increase  in  the 
evenness  of  junctions  and  change  in  the  direction  of  flows, 
elimimation  of  obstructions  or  imparting  to  then  streamlined  shapes. 

Considerably  reduces  noise  the  device  of  the  mechanical  air 
outlet  from  sound  source,  if  sound  appears  in  the  limited  space. 

Thus,  for  instance,  air  outlet  from  under  the  jackets  of  the  circular 
and  saw  bands  through  ventilation  together  with  the  distance/removal 
of  dust  contributes  to  a reduction  in  the  noise. 

Jet/r@active  noise  of  continuous  spectrum,  which  includes  the 
sounds  of  all  frequencies,  more  easily  in  all  water  curtain. 

From  the  effect  of  the  intense  air  wave  of  the  time/temporary 
aerodynamic  noise  source,  it  is  possible  to  be  shielded  by  the 


Fig.  33.  Noiseless  pneuiatic  drill  with  ioteroal  chaaber:  1 > rear 
housiag.  2 - valve*  3 - hole*  4 - vail  of  air  cbaeber  (reaoved)*  5 - 
air  holes  in  old  construction  of  drill  (are  riveted)*  6 • 
f ront/l®ad ing  body*  7 - hole  into  air  chaaber*  8 - silencing  chaaber 
of  noise,  9 - bushing*  pressed  to  lever*  10  ~ new  outlets. 


Page  54. 

The  noise  of  ventilation  systeas  can  be  considerably  lowered 
during  the  execution  of  the  coaparatively  siaple  neasures: 


a)  during  the  eliaination  of  technical  shortcoaings  and 
aalfuoctions  in  the  construction  of  fan  and  its  conclusion  into  the 
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sound- insulating  chambec; 

/ 

b)  during  the  notoc  installation  on  the  durable  weighted 
foundation  (fraae  fron  channel  bars,  adjustable  on  sandy  soil  either 
the  concrete  cushion)  or  on  the  cushions  (Fig.  34)  ; 

c)  during  static  and  dynaeic  balance*  the  elimination  of 
eccentricities,  lack  of  order  of  engine; 

d)  during  the  setting  up  of  jacket  on  engine  with  its  dense 
fastening  for  the  fraee  through  vibration-insulating  packing; 

e)  with  testing  of  methods  and  resources  of  fastening  and 
insulation/isolation  of  air  ducts,  the  renewal  cf  asbestos  and  rubber 
packing,  dense  tightening  and  fastening  by  clamps  (Fig.  35); 

f)  during  testing  of  the  soundness  of  air  ducts,  with  connection 
of  welds  by  electric  welding,  during  setting  up  of  flange  joints  with 
the  sealing  packing,  air  tubes  and  branch  connections  of  rubberized 
fabric; 

g)  with  the  external  soundproofing  of  air  ducts  by  asbestos; 


h)  with  the  device  of  silencers  in  air  ducts  (facing  and 
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i)  during  setting  up  during  the  drawing  of  supplenentary  fan. 


Fig-  34.  Setting  up  of  fans:  a)  on  foundation  in  soil,  b)  during 
overlap. 
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Fig,  35-  Insulation/isolation  of  conduit/aanif olds  of  fan  froa 


structure. 
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Key;  (1).  inset  is  the  rubber  hose.  (2).  Claap  with  the  cushion 
(rubber,  asbestos).  (3).  Beinforced  concrete  plate/slab.  (4).  Packing 
of  rubber  according  to  calculation.  (5).  Before  the  framing  of  ducts 
to  assess  by  asbestos  board  and  to  wrap  up  roofing  paper. 


Page  55. 


For  special  ventilation  installations  with  the  diameter  of  air 
ducts,  which  exceeds  usual  size/dimensions,  one  should  apply  the 
facing  of  the  internal  surfaces  of  air  ducts  by  sound-absorbings 
material  with  a thickness  from  2.5  to  10  cm  (hair  or  mineral  felt), 
that  are  held  in  mesh  metal  frames  or  by  the  fastened  in  thrust 
perforated/punched  plywood,  by  transverse  racks  or  interbracings  (see 
Fig.  30b). 


It  is  possible  to  apply  also  shell  of  the  internal  surfaces  of 
air  ducts  by  the  acoustic  slabs  of  a proper  radius  or  configurations, 
fabricated  and  those  who  are  assembled  according  to  place.  Slabs  are 
connected  with  the  aid  of  damp/crude  acoustic  plastering  or  adhere  in 
to  the  walls  of  air  duct  by  hot  bitumen. 


In  the  especially  wide  channels  where  the  acoustic  facing  of 
walls  proves  to  be  insufficient,  in  the  channel  of  air  duct,  are  hung 
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the  sound-absorbing  plate/slabs  and  are  establish/installed  the 
shields  froa  puaice  or  slag  concrete,  aanufactuced  on  netallic  or 
luabec. 


The  setting  up  of  shields  or  the  suspension/nounting  of 
plate/slabs  aust  be  subordinated  to  the  reguireient  for  the  creation 
of  the  greatest  nuaber  of  bends  in  the  direction  of  acoustic  wave, 
possible  elongation  of  its  way  between  the  sound-absorbing 
obstructions. 


For  large  air  ducts  are  applied  the  silencers  laaellar  with 
internal  voids  and  bilateral  facing.  Their  effectiveness  - froa  28  to 
72  dB  (see  Fig.  37) . 

Are  applied  also  the  sections  of  honeycoob  silencers  with  the 
sound-absorbing  facing,  which  consist  of  the  separate  extended 
lacunar  cells  10  x 10  cm  by  which  overlaps  the  cross  section  of 
air  duct  and  divide  air  flow  to  separate  hose/pipes  (see  Fig.  36). 
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For  a reduction  in  the  noise  of  high  frequencies  (noise  in  the 
air  ducts  of  fans,  exhaust  of  engine,  issue  steam,  etc.)  are  applied 
chamber  silencers  (see  Fig.  38)  with  different  type  by  shields 
(laaellar,  cellula r/honeycoab,  honeycomb  silencers).  For  powerful 
noises  with  continuous  spectrum  preferably  the  coabination  of 


sound-filters  and  shields.  For  the  daeping  of  ncise  fron  issue,  the 
pair  fron  the  narrow  slot  of  nozzle  is  lanufactured  special  iron  box 


with  the  internal  filling  of  interval/gap  with  nineral  wool.  This 
silencer  decreases  noise  to  50  dB. 

The  noise  of  low  frequencies,  which  appears  during  the  expansion 
Of  gaSeS  and  pulsation  of  exhaust  pressure,  descends  with  the  aid  of 
the  acoustic  filter-resonators,  which  have  the  built-in  chaabers  with 
acoustic  facing,  in  section/cut  sweep  of  air  duct  2-3  tines  (see  Fig. 
39),  the  allow/assuming  series  connection  chambers. 

The  selection  of  silencer  is  determined  by  the  value  of  required 
noise  reduction  and  by  the  gas  pressure  after  bleeder. 

The  noise,  which  appears  during  pressure  change  from  compression 
during  the  suction  of  air,  is  decreased  by  applying  the  capacitive 
filter-silencers  in  the  places  of  air  intake.  The  places  of  air 
intake  in  this  case  they  will  be  carried  to  the  side. 

Page  56. 

In  rotor-pressure  system  of  air  intake,  one  should  remove  also 


the  mechanical  noise  of  gear  drive,  interfering  of  rotors  against 
each  other,  etc. 
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Oucin^  the  combined  setting  up  from  several  uniform  or  diverse 
silencers,  a reduction  in  the  noise  is  equal  to  the  sum  of  the 
reductions,  obtained  from  each  silencer. 

Honeycomb  silencers  are  manufactured  in  the  form  of  separate 
cells  with  length  1-2  m.  Each  cell  has  the  wire  f ramework/body , 
turnmed  by  the  sound-absorbing  matte  finish  from  felt  with  a 
thickness  about  2-2.5  cm.  Cells  tightly  are  placed  in  series,  they 
are  bound  by  wire  and  are  moved  in  into  air  duct  or  channel  (Fig. 
36).  Effectiveness  of  honeycomb  silencers  from  33  dB  - 82  dB. 

Honeycomb  silencers  are  manufactured  also  in  the  form  of  the 
cast  sections  from  porous  materials  (Pumzolite,  slag  gypsum,  etc.) . 
Hall  thickness  in  this  case  is  not  less  than  2.5-3  cm. 

Lamellar  silencers  consist  of  a series  of  the  sound-absorbing 
plates,  manufactured  from  porous  plate  materials  or  the 
sound- absorbing  matte  finishes  (mineral  felt) , strengthened  from  all 
sides  on  wooden  basis/base  (Fig.  ^7)- 
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Fig.  36.  Honeycoab  silencers. 

Key;  {1).  Section  of  honeycomb  silencer.  (2).  Layer  of 
sound'-absorbing  material  with  a thickness  of  2~2. 5 cm.  (3)  • Mire 
framework/body. 
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Pig.  37.  Lamellar  silencer. 
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Key:  11).  Wooden  plate.  (2).  Sound-absocbin^  natecial.  (3|  . 
Directing. 
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The  prepared  plates  are  asseabled  go  sections  in  laeber  with  the 
aid  of  guide  bars  of  cassettes  and  are  establish/installed  in  the 
form  of  shields.  For  an  increase  in  their  absorptive  power,  the 
wooden  basis/base  of  f ranework/body  is  eaade  in  the  fora  of  hollow  box 
(air  chaaber)  . 

Chamber  silencers  with  internal  shields  are  constructed 
according  to  different  circuits  (Fig.  38)',  Shields  are  faced  by  the 
aineral  felt#  fastened  to  basis/base  with  the  aid  of  wire  gauze. 

For  the  damping  of  air  or  gas  of  action  above  6-7  a/s  in  speed 
transverse  shields  in  the  chambers  they  do  not  establish/install, 
being  limited  only  laterally.  All  internal  surfaces  are  faced  by 
sound-absorbing  material. 

Acoustic  filters  are  manufactured  in  the  form  of  the  hollow 
chambers,  2-3  times  of  those  exceeding  the  section/cut  of  air  duct 
(Fig.  39).  The  chambers  are  connected  in  the  section  on  several  of 
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pieces  or  are  arrange/located  along  the  Hay  of  the  air  duct  through 
the  deternined  (1-2  a)  distances.  In  acoustic  filters  by 
sound-absorbings  naterial  are  faced  not  the  chaibers,  but  their 
connecting  channels.  Acoustic  filters  are  capable  of 
attenuate/weakening  the  fluctuations  of  one  or  several  frequency 
regions,  suppressing  and  reflecting  of  driver  with  the  frequencies  of 
outside  these  regions.  This  property  of  filters  is  regulated  by  the 
size/dinensions  of  the  chambers  uhich  are  selected  for  a section 
virtually. 

As  sound-absorbings  naterial  one  should  apply  porous  and  bulk 


naterials. 


Fig.  39.  Acoustic  filter  foe  low  frequencies. 


Page  58. 

Especially  high  percentage  of  sound  absorption  have  aaterials  vith 
the  fibrillar  structure  of  the  structure  of  cells  (with  the  internal 
voids  through  which  they  pass  the  finest  fifcrils): 


4 
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a)  felt  construction  with  a thickness  of  1.25  ce  at  average  and 
high  freguencies  gives  sound  absorption  to  45-52o/o; 

b)  the  saBe,  by  the  thickness  of  5 cb.  greatest  sound  absorption 
69-670/0  gives  at  freguencies  from  500-1000  Hz; 


c)  the  sane,  by  the  thickness  of  7.5  ca  greatest  sound 
absorption  66-77o/o  gives  at  freguencies  fron  250-500  Hz; 

d)  the  asbestos  felt  with  a thickness  of  1 ca  absorbs  sound  to 
32-250/0  at  aediua  frequencies  froa  500-1000  Hz; 


e)  the  glass-felt  with  a thickness  of  3 cn  gives  81o/o  of  sound 
absorption  for  the  frequencies,  close  to  1000  Hz; 

f)  the  Slag  cotton  with  a thickness  of  10  cn  also  gives  highest 
sound  absorption  70-69o/o  for  a frequency  1000-2000  Hz; 

g)  the  asbestos  wool  with  a thickness;  of  10  cn  after  iron  sheet 
with  holes  in  4 na,  the  space  of  perforation  30  an  gives  sound 
absorption  to  70o/o  at  frequencies  in  500  Hz; 

h)  panels  of  Bekesh  1x4  (linen  on  cotton)  with  a thickness  of 
4 ca  they  give  sound  absorption  8O-8I0/0  at  frequencies  125-250  Hz. 
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Of  the  holes  of  air  ducts«  which  eaerge  into  the  corridors,  one 
should  establish/install  the  sound-proofing  valves. 

Of  outlet  above  the  corridor,  is  nade  special  suspension  with 
the  hernetically  closed  hatch. 

Between  floors  overlaps  one  should  nahe  heavier  by  filling. 

A decrease  in  the  resonance  noise,  which  appears  during 
fluctuations  in  elastic  constructions  during  agreenent  with  the 
vibrations  of  the  external  or  internal  sonic  exciters,  which  increase 
the  aaplitude  of  oscillation,  is  achieved  by  a change  in  the  speed  or 
operating  cycles  of  the  aggregate/unit,  calling  resonance,  by  a 
change  in  the  angle  of  incidence  in  its  acoustic  wave,  by  an  Increase 
in  the  rigidity  or  by  an  increase  in  the  aassiveness  of  the 
resounding  part. 

By  the  considerable  on  effectiveness  resource  of  a reduction  in 
the  noise  indoor  is  also  the  coating  of  the  internal  surface  of 
walls,  ceilings  and  farn/trusses  the  sound-absorbing  coapositions. 

For  this  purpose  are  applied  porous  acoustic  plasterings,  plate 
■aterials,  the  slag  cotton,  felt,  asbestos  grit,  wood  filings,  etc. 


In  the  aetalworking  shops  the  plastering  will  be  deposited 
directly  to  the  vails,  pre->covered  with  the  layer  of  ceaent 
plastering  vith  a thickness  about  10  Dm. 


The  even  danp/cruder  layer  of  ceaent  plastering  is  closed  by  the 
layer  of  acoustic  plastering  with  a thickness  in  25  aa.  Acoustic 
plastering  is  aanufactured  as  follows:  construction  slag  or  puaice  is 
ground  by  hand  or  on  nill  and  is  sifted  on  grid  with  cells  into  3 or 
4 am.  Beaoved  slag  thoroughly  is  aired  with  dry  ceaent  and  fills  with 
water  before  unifora  aoistening. 

Page  59. 

To  one  square  aeter  of  wall,  it  is  required  for  19.2  parts  of  the 
slag,  4.8  parts  of  the  ceaent,  3.2  parts  of  water  or  28.8  parts  of 
the  puaice,  7.2  parts  of  ceaent  and  7.2  parts  of  the  water. 

The  facing  of  the  walls  of  the  saithy,  foundry,  aolding, 
chopping,  stamping  and  other  shops  with  the  low-frequency  noise  of 
iapact  character  it  is  better  to  produce  with  ready  acoustic  slabs. 
Plate/slabs  are  fastened  to  wall  to  hot  bituaen  or  ceaent  aortac. 
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As  aaterial  for  the  aanufactuce  of  plate/slabs  serres  the 
solutioa/opening  in  proportions  indicated  above  which  is  discharged 
into  the  foras  with  a depth  of  25  aa,  are  aligned  in  then  and  through 
several  ainutes  is  sprinkled  by  water. 

Plate/slabs  are  dried  in  air  at  teaperature  of  18-20*0  during 
2-3  days. 

Iron  fara/trusses  and  other  aetal  constructions  are  cover/coated 
froB  pulverizer  with  the  liquid  aixture  of  the  ailled  asbestos,  glue 
and  ceaent  in  proportion  4:1:1,  by  the  dilate  water  to  the  requited 
consistenc  y. 

Daapings  one  or  of  several  tone  sounds  it  is  possible  to  attain 
ty  the  device  of  the  resonance  systeas,  which  consist  of  nuaerous 
separate  resonators. 

Kesonators  are  clay  or  cups  with  narrow  throat  in  the  fora  of 
cylindrical  and  another  fcra  of  cavities  (Fig.  40). 

Integral  cavities  are  incorporated  into  walls  and  are  filled  to 
1/3  by  different  sound-absorbings  naterial:  ash,  by  charcoal,  by  cake 
puaice,  by  graphite,  etc. 
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Fig.  40.  Resonance  sound  absocbecs  of  various  ferns:  1 * with  square 
uoodeo  plug  in  throat  of  resonator,  2 - with  3-lobe  oaken  plug,  3 - 
arrangement  of  resonators  on  wall  of  door,  4 - arrangement  of 
resonators  on  arch/sumnar y. 


Key:  ;(1).  Ash. 
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Outlet  of  resonator  is  closed  by  the  sound-transmitting  material,  and 
above  - by  the  figure  wooden  plug  of  the  square  or  other  form,  which 


DOC  » 772  3VI05 


PAGE  ^ 

has  holes  foe  the  penetcatlcn  of  air  wave  inside  resonator  (Fig.  41). 

External  resonators  are  nade  in  the  fom  of  the  aesh  incomplete 
cylinders  with  the  open  lateral  surface  in  which  is  fastened  a series 
of  disks  from  plywood  on  long  legs*  and  they  are  hung  near  walls. 

The  loop  branching  in  air  ducts,  which  raise  the  distance, 
passable  by  acoustic  wave  to  the  odd  number  of  halflengths  of  the 
wave  of  the  supressed  tone,  are  also  resonators  and  supress  noise. 

In  practice  usually  is  applied  the  combination  of  the  resonators 
of  various  forms.  The  system  of  resonators  it  is  possible  "to  tune" 
for  the  frequencies,  close  to  resonance,  for  absorption  one  or  of 
several  unpleasant  sounds. 

In  locations  with  the  noise  of  very  high  tenes  (in  the  shops  of 
working  Light  alloys,  on  the  sections  of  testing  and 
inspection/acceptances  of  signals  or  with  the  noise  of  aerodynamic 
origin)  is  nade  the  soft  facing  of  the  surfaces  of  location  in 
connection  with  the  air  damping.  For  this,  according  to  the 
size/dimensions  of  each  wall  and  ceiling,  is  nade  the  wooden  frame 
with  a depth  of  4-5  cm  with  transverse  or  longitudinal  racks 
approximately  through  1.5  m.  Each  frame  is  faced  by  the  panel  of  the 
corresponding  to  it  size/dimension  (Fig.  42). 
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Form  board  is  made  of  2-3  layers  of  the  aaterial  AriBKh-15, 
rarely  it  is  quilted  and  outside  is  covered  by  flannel.  The  edges  of 
panel  are  face/trioned  by  the  veld  of  overlook  (see  Pig.  2 9).  Such 
panels  are  tightened  to  the  franes  which  then  are  establish/installed 
to  ceiling  and  to  walls.  Hens  in  such  locations  are  cover/coated 
first  with  one  layer  ATIHKh-15,  and  by  the  then  cacpet  aaterial  ATIMK 
art.  131  (aircraft  cover)  . 


Fig.  41.  Sound  absorption  by  resonator  sound  absorber. 


Key:  (1).  Absorption  coefficient.  (2).  liait.  (3).  Glass  silk.  (4), 
Sound.  (5)  • Frequency  in  Hz. 
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The  depth  of  frame  is  determined  depending  on  the  frequency 
components  of  noise  and  can  be  from  2.5  to  10  cm. 


The  lower  than  the  frequency,  facts  deeper  must  be  frame  (at 
frequency  from  350  to  20  Hz  the  depth  of  frame  must  be  from  6 to  1 0 
cm,  at  medium  frequencies  from  350-1000  Hz,  the  depth  from  4-6  cm,  at 
high  frequencies  - is  below) . 


Very  high  walls  and  the  ceilings  of  special  locations  face  for 
the  sound  absorption  of  the  wide  spectrum  by  felt,  mineral. or  slag 
wool,  asbestos,  which  are  held  on  the  surfaces  cf  location  by  metal 
by  grids  or  the  perforated/punched  (area  of  holes  must  not  exceed  0.2 
areas  of  material)  sheets  of  plywood. 


For  an  increase  in  the  sound  absorption  the  upholstering  of 
walls  with  the  aid  of  walls  and  the  perforated/punched  plywood  one 
should  alternate.  This  facing  can  be  produced  directly  on  wall,  but 
for  strengthening  of  its  absorptive  power,  can  it  is  fastened  also  to 
frames.  In  that  case  sound-absorbing  material  (felt,  etc.)  is  placed 
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between  two  structural/design  layers  (grid)  and  is  nailed  to  frane  by 
nails. 

For  a reduction  in  the  noise  from  in-plant  transport,  must  be 
observed  following: 

a)  rail  tracks  must  be  placed  to  the  elastic  vibrtion-insulating 
basis/base,  and  the  joints  of  rails  are  to  be  welded; 

b)  the  bridge  fabric  of  the  nain  roads,  which  pass  on  the 
territory  of  enterprise,  nust  be  cover/coated  with  asphalt;  along  the 
sides  of  the  road  should  be  provided  for  are  sound-insulating  green 
cultivations  froa  the  trees  of  leafy  or  coniferous  rock/species. 
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Fig.  42.  Frame  of  air  chamber  for  sound  absorption. 

Key:  (1).  Frame  for  a ceiling  and  walls  without  apertures.  (2). 

Size /dimension  on  the  height/altitude  of  wall.  (3).  Size/dimension  in 
the  width  of  wall.  (4).  Frame  for  a wall  with  aperture. 
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Individual  protective  aeans  icon  noise. 

Conducting  of  measures  indicated  above  does  not  eliminate  the 
need  of  applying  individual  attachments  for  the  protection  of  the 
organ/controls  of  audition.  The  application/use  of  individual 
attachments  serves  the  target/purpose  of  the  weakening  of  acoustic 
wave  by  reflection  and  sound  absorption  of  different  frequency  and 
intensity  and  thereby  of  a change  in  the  noise  spectrum,  which 
reaches  the  organ/control  of  audition  by  sonic  or  bone  reception. 

This  eliminates  the  threat  of  the  mechanical  damage  of  the 
organ/controls  of  audition,  it  contributes  to  the  weakening  of  the 
irritating  noise  effect  on  central  nervous  system,  to  decrease  in  the 
fatigue  and  to  the  prevention  of  emergence  and  developments  of 
occupational  disease. 

The  harmful  effect  of  noise  gave  rise  to  the  numerous  forms  of 
individual  attachments  for  the  protection  of  the  organ/controls  of 
the  audition:  internal  plug/silencers  from  different  materials  (for 
the  external  auditory  pass) , antiphones,  earphones,  filters,  helmets, 
caps,  ties,  and  so  forth  from  the  different  materials.  However,  the 
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hygienic  and  acoustic  qualities  of  the  rasoucces  of  individual 
protection  under  conditions  of  contenpcrary  production  proved  to  be 
insufficient. 

By  the  author  is  proposed  the  nev  fora  of  the  attachaent  for  the 
protection  of  the  organ/control  of  audition  PAS-80  (Fig.  4 3),  which 
consists  of  the  pair  of  the  plug/silencers,  connected  by  cross 
connections  of  tape/strip  (galenite)  rubber,  covering  not  only  the 
pinna  but  also  the  located  beyond  it  sound-transaitting  part  of  the 
skull  (teaporal  bone). 

Each  plug/silencer  is  two-layered;  its  upper  part  is  pressed 
froa  the  vinyl  chloride  plate  with  a thickness  of  1.5  aa,  which  has 
the  coefficient  of  reflection  a = 0.7-0.35,  with  its  preheating  to 
110-125®;  the  second  - froa  cardboard,  who  gives  a reduction  in  the 
noise  in  the  range  of  low  frequencies  on  28-33  dB.  between  then  is 
Bade  the  packing  of  oakun  (having  the  fibrillar  structure  of 
structure)  or  of  felt  (with  the  coefficient  of  absorption  r = 
0.5-0.65),  iapregnated  with  paste  of  wax  and  technical  vaseline  in 
equal  portions  (with  the  coefficient  of  absorption  r = 0.8-0.96).  For 
an  internal  facing  is  applied  the  silk  low-napped  velvet,  which  has 
air  aicropoces. 


Regulating  units  nake  it  possible  to  achieve  the  uniforn  and 
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dense  adjoining  of  attachaent  on  the  outline/contour  of  head. 

Attachnent  sharply  changes  the  character  of  production  noise,  it 
eliainates  bigh-pitcheds  sound,  which  effect  on  aan  on  any  level  of 
production  noise,  it  protects  froa  the  breakage  of  the  eardrua,  it 
does  not  allow/assuoe  throughout  workday  of  the  appearance  of  "noise" 
in  ears,  fatigue,  headaches,  vertigoes,  feelings  of  depression,  i>e. , 
create  noraal  working  order. 


Attachment  PAS-80  does  not  have  metallic  parts  and  provides  the 
normal  position  of  the  pinna  without  pressure  and  any  pains.  It 
satisfies  also  aesthetical  (does  not  deform  of  face  and  head)  and 
hygienic  (it  is  cleaned  by  fleece  with  gasoline  or  eau  de  Cologne) 
requirements,  has  weight  105-175  g. 
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Page  f4. 

The  results  of  testing  the  supressing  properties  of  PAS-80  on 
thresholds  of  auditory  sensitifity  are  represented  in  Table  13. 

During  correct  control  of  the  density  of  the  adjoining  of 
attachnent,  its  supressing  ability  is  raised  (Fig-  44). 

Note.  A change  in  the  nunber  of  plug/silencer  depends  on  a 
change  in  the  filler  between  its  gas  inclusions. 
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Table  13 


V ^ ^ 

sarjiyiUKH 

MacTOTB  B 

125 

250 

500 

1000 

2000 

3000 

4000 

CODO 

8000 

10000 

( 3^  SarjiyiueuHe  b d6 

OAC-l 

39 

36 

35 

32 

28 

32 

39 

51 

48 

43 

nAC-2 

39  • 

36 

32 

25 

27 

31 

41 

53 

55 

49 

nAC-3 

38 

35 

28 

27 

33 

38 

51 

56 

54 

38 

nAC-4 

32 

30 

22 

21 

25 

30 

48 

50 

50 

40 

nAC-5 

38 

36 

30 

23 

25 

24 

38 

48 

41 

32 

nAC-6 

41 

39 

33 

28 

28 

29 

37 

23 

23 

38 

nAC-7 

38 

32 

27 

25 

29 

35 

46 

54 

47 

40 

Key:  (1).  plug/sileacec.  (2).  Freguency  in  Hz.  (3).  Danping  in  dB. 


Fig.  64.  Average  result  of  testing  the  supressing  ability  of  PAS-80 
on  the  thresholds  of  auditory  sensitivity. 


Key:  (1).  Noise  intensity  in  dB.  (2).  Frequency  of  transmission  in 


Hz. 
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Page  65. 

•i 


Seduction  in  the  noise  in  design  bureaus,  laboratories  and  office 
locations. 


i 


In  the  calB  specially  equipped  with  soundproofing  and  sound 
absorption  locations  of  nonproductive  designation/purpose  (design 
bureaus,  laboratories,  etc.)  the  coamon/general/total  naxinua 
peroissible  noise  level  must  not  exceed  50  backgrounds.  For  the 
prevention/warning  of  the  disturbance/breakdown  of  silence  in  such 
locations,  it  follows: 

a)  to  equip  doors  with  springs  with  pneumatic  regulator; 

b)  to  cover  sex/floor  or  passes  or  cloth  strips  of  carpet; 

c)  to  place  rubber  points  to  the  supports  (leg)  of  the  moved 
furniture  or  inventory  (chairs,  movable  joiners  benchhes.  benches. 
Kuhlmanns.  etc.)  or  to  cover  with  rubber  the  small  wheels  of  legs; 
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d)  to  establish/install  the  noisy  equipaent  of  laboratory  in  the 
chaabers  or  the  vitrified  cabinets  with  sliding  doors; 

e)  to  replace  ejector  settings  up  with  ventilation  system; 

£)  to  lay  plates  iron  the  hair  felt  aaong  table  and  instruments, 
attachments,  typewriter,  etc.; 

g)  to  mute  telephone  bells; 

h)  to  conduct  the  service  calls  at  half-voice,  at  a distance 
between  collocutors  on  are  aore  than  1 a. 

After  selection  of  one  or  the  other  resource  of  a reduction  in 
the  noise  for  each  work  area,  is  develcp/processed  working  project  by 
the  efforts  of  engineering  and  technical  personnel  of  this  enterprise 
or  special  organization- 


.'j 


Measures  for  fight  with  production  noise  are  included  in  the 
plan/layout  for  the  organizational  and  technical  measures  of  plant 
for  the  nearest  period  (subsequent  quarter*  year)  and  are  checked  by 
all  collective  of  enterprise. 


For  the  purpose  of  a reduction  in  the  production  noise  should  to 
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be  cacried  out  the  reconstruction  of  the  existiqg  shops  of  special 
designat ion/ purpose  on  the  projects,  developed  by  appropriate 
organizations. 

TECHNICAL  RBQUI HEH ENIS  HITH  RESPECT  TO  NOISE  ABATEMENT  OF  NEH 
MACHINES  AND  HECHANISHS. 

• 

The  review  of  construction  and  the  developnent  of  new  noiseless 
or  low-noise  aodels  of  nechanisns  aust  begin  frcm  research  on  the 
spectcun  the  bag  of  the  effective  specinen/saaples,  establ ishaent  of 
the  reasons  for  emergence  and  emission/radiat ion  of  acoustic  waves 
and  deterninatioa  of  technical  reguirenents  for  the  construction. 

The  coBiBon/general/total  level  of  the  noisiness  of  aachine 
tools,  machines  and  production  aggregate/units  aust  not  exceed  50  dB. 

The  comnon/general/total  noise  level  of  nechanisn  lust  be 
brought  in  into  log  book. 

As  beginning  in  the  use  of  intact  reserves  and  possibilities  of 
a reduction  in  nachinery  noise  one  should  ccunt: 
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a)  the  correct  selection  of  the  schematic  of  mechanism; 

b)  the  replacement  of  reciprocating  motion  of  parts  by  rotary 
actions; 

c)  the  replacement  of  the  percussion  of  parts  and  assemblies 
unstressed; 

d)  a decrease  in  the  tolerances  and  clearances  in  the 
articulation  of  parts; 

e)  the  careful  balancing  of  all  driving  parts  of  aggregate/unit 

Page  66. 

£)  the  replacement  of  the  machining  of  the  parts  of  mechanisms 
by  the  manufacture  of  then  by  pressure  casting,  precision  casting, 
investment  casting  and  by  other  nev  technological  methods  of 
production; 

g)  the  replacement  of  metallic  bearings  by  bearings  from 
plastics  or  the  pressed  wood; 


h)  the  replacement  of  antifriction  bearings  by  slide  bearings; 
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i)  the  coupling  of  metallic  parts  nith  parts  from  the 
nonsonorous  materials:  plastic,  ebonite,  fibrolite,  Textolite,  etc.; 

j)  the  replacement  of  narrow  straight-toothed  gears  by  wide  with 
the  herringbone  or  obligue  arrangement  of  teeth,  for  an  increase  in 
the  evenness  of  transmission; 

k)  the  selection  of  the  number  of  teeth  in  accordance  with 
musical  intervals; 

1}  insuldtion/isolation  of  the  noisy  assemblies  of 
aggregate/unit  (gear  reducers,  the  chain,  serrated  and  other 
transmissions,  the  colliding  parts  of  engine)  by  means  of  conclusion 
into  special  bellows  with  the  structural/ design  cavities,  filled  with 
damping  materials  (oil,  the  slag  cotton,  asbestcs  grit,  etc.) ; 

m)  the  replacement  of  gear  reducers  by  hydraulic  reducers,  the 
Chain/Catenary  either  gear  drives  - by  frictional  or  hydraulic; 

n)  the  insertion  of  the  noisy  assemblies  of  aggregate/unit  to 


oil  baths; 
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o)  the  careful  assembly  of  aggregate/unit,  the 
exceptioo/eliaination  of  slants,  eccentricity,  etc; 


p)  the  application/use  between  the  parts  of  packing  (impregnated 
cardboard,  plug,  asbestos,  rubber)  and  cf  spring  damping  washers  in 
the  places  of  flexible  members; 


q)  the  automation  of  lauaching/starti ng,  stop  and  machine-tool 
control; 


r)  an  all  possible  decrease  in  the  surface  of  the  reverberating 
parts  of  the  mechanism; 


s)  so uld- proofing  of  the  internal  surfaces  of  the  housing  of 
noisy  aggregate/units  by  acoustic  facing  ( nailnaking,  braiders, 
machine  tools  for  working  of  hour  stones#  diesel  and  electric 
motors)  ; 


t)  the  facing  of  the  external  surface  of  the  housing  of  the 
aggregate/unit,  cap/covers,  jackets  and  other  exteriors  by  spackle, 
by  paint  and  varnish  for  a reduction  in  the  radiating  capacity; 


u)  the  provision  for  a mechanism  with  the  assembly  of  the 
rapidly  worn  parts  and  with  command  on  correct  operation. 


Ik 


PAGE  4^7  I 

For  the  prevention/warniny  of  the  appeacaoce  of  jolts  aad  and 
no ise- f oraat ion  after  atrangement/permutation  and  equipment 
installation  in  shop,  it  is  necessary: 

a)  the  arr angement/per BUtat ion  of  noisy  aggregate/units  and 
entire  relating  to  them  equipment  to  produce  in  separate  locations, 
after  the  sound-proofing  partition/baffles,  in  the  chaabers,  the 
chests,  the  sections,  which  allow/assuae  control  by  aggregate/unit 
and  observation  of  its  work; 

Page  67. 

b)  each  aechanisa,  calling  jolts,  to  establish/install  in 
individual  foundation  with  damping  packings  or  to  the  spring  shock 
absorbers  with  sound-insulating  block/backing  under  basis/base; 

c)  during  assembly  to  establish/install  personal  responsibility 
fcr  correct  fixation  of  mechanisms,  for  density  and  reliability  of 
fastening  undercarriages,  bolted  joints,  etc.,  for  the  elimination  of 
overhanging  and  eccentricity; 

d)  all  aggregate/units,  which  create  excessive  noise  as  a result 


4 

PAGE 

o£  vortex  formation  or  exhaust  of  air  and  gases  (fans*  blowers, 
pneumatic  ejectors,  internal  combustion  engines,  etc.)  to  supply  with 
special  silencers  with  the  outlet  of  the  exhaust  gas  or  air  into 
ventilation  systems  or  special  boxes; 

e)  during  the  assembly  of  ventilation  systems  to  observe  all 
requirements,  provided  for  in  Section  6 of  "measure  for  a reduction 
in  the  production  noise  in  the  effective  shcps"; 

f)  in  the  places  of  a change  in  the  direction  of 

conduit/manifold  to  make  the  smooth  rotations  (during  a change  in  the 
section/cut  expansion  angle  must  be  not  above  8-12^  and  welds  must  be 
without  projections  and  projecting  edges) « i 

i 

I 

In  the  avoidance  of  the  growth/build-up,  net  substantiated  by 
the  Deed  for  production  noise,  one  should  periodically  reexamine 

j 

existing  technology;  j 

a)  noisy  technological  processes  to  replace  noiseless  (forging 
and  stamping  - by  pressure,  straightening/trimning  - by  rolling, 
riveting  - by  electric  welding,  pneumatic  riveter  - hydraulic,  impact 
- press,  nail-makings  machine  - nail  presses  and  so  forth)  ; 

b)  employ  new  types  of  technological 
working:  electric-spark,  anode-mechanical, 
chemical,  ultrasonic,  thermal,  and  so  forth; 
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c)  to  select  least  noisy  equipment  and  Instrument; 

d)  to  develop/process  technical  requicements  by  the  new  types  of 
automatic  or  machinery  and  instrument; 

< 

e)  to  develop/process  the  special  sound-deadening  attachments, 
creating  the  stability  of  parts  during  working  and  reliable 
attachment  on  machine  tool  or  bench*  that  eliminate  sound  formation. 


TECHNICAL  SPECIFICATIONS  OF  THE  PLANNING  OF  NOISY  PEODUCTIONS. 


1.  All  productions  and  shops  must  be  classed  according  to 
loudness  level  (ha rmfu Iness) . 

The  permissible  loudness  level  of  noise  of  outside  production 
must  not  exceed  50  dB  by  day  and  40  dB  at  night. 

2.  All  enterprises  and  shops  where  is  exceeded  permissible 
loudness  level,  must  be  arrange/located  in  areas  or  places*  which 
make  it  possible  to  observe  established/installed  sanitary  zone  of 
protection  (breakage)  from  habitable  structures  and  at  noise 
productions  and  shops  (Fig.  45). 
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Page  68. 

3.  Productions  or  settings  up,  which  create  intense  noise  above 
130  dB  and  having  free  exhaust,  oust  be  arcange/iocated  outside  urban 
feature,  at  a distance  of  several  kiloaeters  (according  to 
calculation)  from  nearest  residential  area  from  leeward  relative  to 
prevailing  winds  of  side. 

4.  Noisy  shops  or  productions  (nailmalcing,  rock-breaking,  etc.) 
xust  be  concentrated  in  one  place  and  be  arrange/located  in  territory 
of  plant  from  lee  side  (Fig.  46}  . 

5.  Structures  of  noisy  production  shops  must  be  placed  by 
end-type  facade  or  at  an  angle  not  more  than  30°  to  other  shops. 

6.  NOisy  shops  or  productions  must  be  encircled  by  greenery  (see 
Fig.  46). 
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Pig.  «I5.  In-plant  planning  of  noisy  productions^  a,  c)  correct 
planning;  b)  incorrect  planning. 


Key;  (1).  Noisy  production.  (2).  Cala  shops.  (3). 

> I 

Adninistritive-econonic  housing.  (4).  street.  (5).  Noisy  shop.  (6).  i 

? 1 

' Technical  shop.  (7).  shop  of  average  noisiness.  (8).  Offices.  (9).  I 

Corridor.  {10).  Noisy  shop.  (11).  Cala  shop.  i 
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Fig.  47.  Double  partition/baffle  with  the  layer  of  air  and 
sound-absorbing  naterial. 

Key:  (1).  Clinch  rivet  from  strip  iron.  (1A).  Felt  antiseptization 
felt.  (2).  Clinch  rivet  from  strip  iron,  tied  up  to  fittings.  (3). 
Plastering.  (4).  Packing  of  antiseptization  of  felt.  (5).  Hatte 

finish  froB  asbestos.  filaBent  or  the  slags,  of  cotton  in  gauze. 


DOC  = 7723J4T07 


PAGE  Mo^ 


Page  71. 

7.  Structural/design  parts  of  noisy  shops  and  productions  must 
be  design/ pro jected  with  thickened,  heterogeneous  multilayer  walls, 
which  have  air  and  attenuating  layers,  winding  channels,  built-in 
resonance  sound  absorbers,  sonic  filters  and  so  forth  (Fig.  47  and 
48)  „ 

8.  Hust  be  provided  for  internal  of  facing  of  walls  by  acoustic 
plastering  on  concrete  or  felt  or  by  special  accustic  plate/slabs 
froi  gypsum- asbestos  or  slag  concrete. 

9.  Structural/design  couplings  of  junctions  of  walls,  weeding, 
partition/baffles  must  be  provided  for  with  vibration-isolating  and 
sound-absorbing  packing  (Fig.  49,  50,  51,  and  52). 

10.  Overlaps  must  be  provided  for  weighted  multilayer  or  special 
(floating)  construction  (see  Fig.  51). 
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Fig.  48.  Arcangeaent/perautation  of  the  cushions  in  overlaps. 


Key:  (1).  Roofing.  (2).  Parket.  (3).  Flooring.  (4).  Log.  (5).  Panel 
bolster.  (6)  • Felt  20  an,  put  in  order  into  aole.  (7).  Sand.  (8). 
Counterrecoil.  (9).  Plastering.  (10).  counterrecoil  froa  plates. 
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Fig,  49.  Floating  enclosure/protections. 

Key:  (1).  felt.  (2).  felt  sex/floor.  (3}.  Rabitz  vice  netting.  (4). 
It  is  reinforced,  detonation.  (5).  Springs.  (6).  Plastering.  (7). 
vertical  constructions.  (8).  Therao-izoi.  (9).  Spring.  (10).  Ceaent 
filling.  (11).  Metals  the  logs  of  spring..  (12). 
Therao-insulation/insulating  filling.  (13).  Channel  bar.  (14). 
Holders.  (15).  Spring.  (16).  Channel  bar.  (17).  Construction  of 
spring.  (18).  holder.  (19).  Load.  (20).  Plate/slab  froa  slag  wool. 
(21).  Plinth.  (22).  Working  diagram  of  spring  suspension.  (23). 
Black/fetrous  sex/floor.  (24).  Pure/clean  sex/floor.  (25).  felt. 
(26).  pure/clean  sex/floor.  (27).  Pergamyn.  (28).  Therao-Izol.  (29). 
Black/ferrous  sex/floor.  (30).  Ceaent  filling.  (31).  Bitumen  is 
pergaayn.  (32).  Thermal  insulation.  (33).  Brace.'  (34).  Logs  cement 
filling.  (35).  Parts  of  the  packing  of  the  floating  sex/floor. 
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?ig-  50.  Constroction  of  those  who  float  weeding,  a)  on  continuous 
elastic  support,  b)  on  logs  with  the  cushions*  c)  the  sound-proofing 
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Key:  (1).  Air  layei:.  (2).  gap  10-15  mn  is  filled  with  packing  of 
elastic  naterial.  (3).  Clearance  10-15  an  is  filled  with  packing  of 
elastic  material.  (4).  Parket.  (5).  Nastic.  (6).  Concrete  layer.  (7) 
Roofing  (layer).  (8).  dense  layer  from  elastic  aaterial.  (8a).  The 
backbone  of  the  overlap.  (9).  Solution/opening.  (10).  Cross  bar. 
(11).  Cardboard.  (12).  Black/ferrous  sex/floor.  (13).  Log.  (14). 
Packing  of  elastic  material.  (15).  The  backbone  of  the  overlap. 
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Fig.  51.  Part  of  contiguity  to  the  wall  of  the  floating  overlap 


felt  or  asbestos  grit  in  sacking.  (2).  Rack.  (3).  Packing  of 
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Fig.  52.  suspension  ceiling  during  spring  suspensions. 

Key;  (1).  Parket.  (2).  Flooring.  (3),  Rcofing  or  cardboard.  (4). 
Gypsums,  of  plate/siab  60-  (5).  Spring  suspension.  (6).  Block/backing 

from  the  anti-septa,  of  felt.  (7).  Striving  from  the  bands,  of  iron 
cf  50  X 3,  (8).  Matte  finish  from  asbestos  grit 

(departure/withdrawals)  in  gauze  20,  (9).  Bars.  (10).  Plastering  on 

the  Babits  wire  netting- 
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Fig.  53.  Window  with  increased  insulation/isolation,  a and  b) 
locking,  open/disclosed  windows,  c)  nonopen/disclosed  inspection 
windows  with  high  soundproofing,  d)  the  fastening  of  glass,  e)  the 
open/disclosed  noise-reducing  construction. 

Key;  <1).  Noraal-type  locking.  (2).  Cement,  (3).  Glass.  (4).  Locking 
with  the  increased  soundproofing.  (5).  Wooden  nolding/bar.  (6). 

Glass.  (7).  Rubber.  (8).  Film/strip  from  microporous  rubber.  (9). 
flicroporous  rubber.  (10).  Glasses.  (11).  Oak  molding/bar  is  fastened 
with  wood  screws.  (12).  Window  stool  panel.  (13).  Porous  sound 
absorber.  (14).  Plastering-  (15).  Disinfected  felt,  (16)..  Disinfected 
felt  10  mm.  (17).  Holes  for  ventilation.  (18).  Air.  (19).  Impost. 

(20).  Window  ....  (21).  Cut/section  on  forms. 
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11.  Quantity  of  apertures  in  noisy  shops  must  be  strictly 
limitedly: 


r 


a)  light  apertures  must  be  provided  for  with  multilayer  glazing 
(air  gaps)  and  insulation/isolation  of  glass  from  material  of  frame 
and,  consequently,  also  from  walls  (Fig.  53)  ; 


b)  for  door  apertures  must  be  provided  for  dense  massive  doors 
with  packing  within  hair  felt  (Fig-  54)  or  with  hinged/reversible 
plate/bar  for  closing  of  slot  between  sez/floor  and  door  in  the 
absence  of  threshold  (Fig.  55). 

12.  Packing  of  sanitary-engineering  equipment  and  com munications 
of  shops  (water-conducting,  heating  or  sewers,  assembly  of  lighting 
system,  radio,  etc.)  must  be  fulfilled  with  pressurized/sealed 

fra' ing  of  holes  according  to  entire  thickness  of  walls  (see  Fig. 

35)  . 

13.  Construction  projects  must  be  confirmed  in  division  of 

hygiene  of  work  of  Ministry  of  Public  Health  of  USSR  in  accordance 
with  recommendations  of  institute  of  hygiene  of  work  and  occupational 
diseases  AMS  [[Academy  of  Medical  Sciences]  of  USSR. 

work  must  be  fulfilled  in  strict  conformity 


14.  Construction 
with  project. 
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Fig.  54.  Door  with  the  condensed  locking. 


Key:  (1).  Part  of  locking-  (2)-  shell.  (3).  Sealers  of  locking  from 
the  rubberized  fabric,  packed  with  horse  hair.  (4).  panels  of 
thicknesses  5 cm  into  fourth.  (5).  Flannelette  on  of  anti- septa 
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bovine  felt.  (6).  Plastering  is  dry  on  asbestos.  (7).  pact  of 
threshold.  (8).  Plywood  6 nm.  (9).  Cover  plates  are  fastened  on  wood 
screws  for  the  possibility  of  the  exchange  of  the  sealer  of 
threshold.  (^O).  Felt  of  thicknesses  5 am  in  the  dense  rubberized 
fabric.  (11)-  Packet-  (12)-  Asphalt.  (13).  Sand. 
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Fig.  55.  The  flap  for  a door  without  threshold. 


Key:  (1).  Size/diaension  in  the  width  of  door.  (2).  rigid  washer. 
(3).  rigid  lining.  (4).  Door.  (5).  Bolt.  (6).  Planch  is  wooden.  (7) 


Pubber. 
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